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‘You (an Take Hills on High 
Without A Knock 


if you will keep your motor free from carbon. 
That knock—the difficulty you have climbing 
hills— poor pick-up—lack of power—noisy 
motor — pre-ignition—in fact 80% of engine 
trouble is caused by carbon. Clean it out with 


JOHNSON'S CARBON REMOVER 


and your engine will run like it did the first 
500 miles — quietly and full of “pep.” And your 
gasoline consumption will drop 12% to 25¢ 
You Can Do It Yourself Use It Every 1000 Miies 


For 25c—five mi ime If you will use Johnson's Guar 
and no labor 


If your dealer cannot supply you with Johnson's 
Carbon Remover use attached coupon 


IOHINSON & SON, Dept. PSM7Racine, Wis. 
lenclose $1.00 for’ whieh end te © 
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it’s a pretty good idea (now that the lumber mills in 
the Southern Cypress Mfrs. Assn. are IDENTIFYING EVERY 
CYPRESS BOARD THEY saw) to MENTION TO YOUR LUMBER 
DEALER, CONTRACTOR OF CARPENTER—and to ASK YOUR 
ARCHITECT to SPECIFY 5 MUST BE 


“TIDEWATER” CYPRESS s c 
IDENTIFIED BY 
THIS TRADE-MARK 
Stamped in the End of Every Piece M A 


or APPLIED TO EVERY BUNDLE ‘Trave Marx Res. U.S, Par.Ornce 


When a manufacturer places his imprint indelibly upon his product it evidences to the 
consumer two factors of value which, together, are the sum total of all any buyer wants; 
these factors are integrity of purpose and complete responsibility on the part of the 
maker of the desired commodity. 


The above legally registered ‘‘Tidewater Cypress’ trade-mark is 
now YOUR INSURANCE POLICY of LUMBER QUALITY. 


It appears stamped mechanically into the end of EVERY board and timber of 


YPRESS ‘trerwar 
ETERNAL.” 

‘Thoroughly dependable Cypress Flooring, Siding, Moulding and Shingles, 

etc., which come in bundles, bear the same mark on EVERY BUNDLE. 


The legal right to apply this e -making symbol of STRICT RESPONSIBILITY IN 
LUMBER MAKING AND SELLING is restricted to those Cypress mills which, by their 
membership in the Southern Cypress Manufacturers’ Association, attest their devotion 
to its Principles of SERVICE to the Consumer. Only mills cutting ‘‘Tidewater'’ Cypress 

igible for membership. (Cypress which grows too far inland is not equally noted for 
the ‘'Eternal,"' or decay-resisting, quality.) Only mills which subscribe to the Associa- 
tion's standard of scrupulous care in Methods of MANUFACTURE, INTEGRITY OF 
GRADING and ACCURACY OF COUNT can belong to the Association. These respon- 
sible mills the Association now licenses to CERTIFY THEIR CYPRESS by applying the 
registered trade-mark with their identifying number inserted, 


At war ALL-ROUND HELPS DEPARTMENT help YOU MORK. Our entire remarces are at your service with Raabe Counsel, 


Southern Cypress Manufacturers’ Association 


1249 HIBERNIA BANK BLDG., NEW ORLEANS, LA., or 1249 HEARD NATIONAL BANK BLDG., JACKSONVILLE, FLA. 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER'S IF ME uASN'r 11, LET US KNOW,, 
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When the Oliver Nine was priced at $100 
over half of it was spent in selling you the 
That we found out in 22 years of 
selling. Some of it went to salaries and com- 
missions for 15,000 salesmen and agents— 
some was necessary to pay the rent of 50 ex- 
pensive offices. Tradeouts and a dozen other 
costly and wasteful practices demanded their 
share. 

We could have sold the machine for $49 
then—as we do now—if the old customs had 
not been so ingrown. People expected sales- 
men to come and talk. And push through 
a sale. 

But_ now economic 
conditions are different. 
Men know more of effi- 
ciency. Short cuts pay. 
Frills are foolish. Bed- 
rock prices alone appeal. 


ToMeet Today’s 
Demands 


The Otiver Type- 
writer Company re- 
belled from the old way 
and startled the country 
Tt cut the price in two by 
doing away with mon- 
strous sales expense. 

Now we send an 
Oliver to you direct from 
our shipping room at 
the factory. And you get the $51. 

Tt wasn’t necessary to cheapen the machine 
nor put out a lighter model. We offer the 
identical model—brand new—never used 
—for $49. 

This Oliver Nine is the finest, the costliest, 
the most successful model we ever built 
If any typewriter is worth $100 it is this hand- 
some machine, the greatest Oliver triumph. 

Over 600,000 have been sold. This is the 
same commercial machine used by the U. 5 
Steel Corporation, the National City Bank 
of N. Y., Montgome: Ward & Co., The 
National Biscuit Co., The Pennsylvania Rail- 
road and a host of others. 


L™ 


IN ow You Save the*d1 


That It Used to Cost to 
Sell You a Typewriter 


OVER 600,000 SOLD 


LES ES 
The Oliver Typewriter Company 257) oo 


Oliver Typewriter Bldg., Chicago, I. 


It is not a special model made to sell at a 
lower price. But it is the same handsome, 
sturdy Oliver long admired by all. 


Free Trial—No Money Down 


To make the economy of the Oliver Nine 
available for everyone, we have arranged a 
simple plan, Here it is: 

We ship an Oliver Nine to you for five days 
free trial. Use it in your office or at home, 
‘Try it out without anyone to influence you. 

If you want to keep it, send us $3.00 per 
month until the $49 is 
paid, 

That is the entire plan. 
Simple, isn’t it? You are 
the sole judge. At no 
time during the trial are 
you under the slightest 
obligation to buy. 
We will even refund 
transportation charges 
if you decide not to keep 
it. This is not a cheap 
machine in any particu- 
lar—except the price. 


Follow This 
Suggestion 

Fill out and mail the 
coupon now. It will 
bring a free-trial order 
blank, our latest cata 
Jog and an amazing book.’ All free. 

You may then have an Oliver for trial, if 
you wish. And ownit for 50 per cent less 
than other standard makes. Surely no 
economy could be greater, And you 44 
would make no sacrifice in quality 
nor performance “83 

Don't wait—know all the 44! 
facts now—all the inside se- 4¥es 
crets exposed for the first ,ZOS ow. 
time. Fill out the coupon ,@P eer a5 
below —tear it out and Loe 
put it in the mail. ASPs 
It does not obli- Sees > 
gate you. 4s; 2 ‘o> 


¢ 
¢ 
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HAWKINS 


An _ advertisement written entirely 
pushed ahead to greater success in 
owning and using the Guides. 


Helped Him Make Good 


“It is only right for me to recommend highly 
the Hawkins Guides, for they have been of 
the greatest assistance to me in placing me 
in my present position as Superintendent of 
Construction Department of one of Ohio's 
largest Electrical Companies. I would like 
to see every man have a set of Hawkins 
Guides.” “Geo. Knecht, Columbus, Ohi 


A Man Who Arrived 


“Tama machinist —I never professed to be 
an electrical machinist. But I received an 
unsolicited offer ofa position in the Steel 
Works here (by the largest stockholder). 
And I want to say that I got my ‘Juice’ 
from Hawkins Guides. They are the only 
books for a man who wants to learn without 
having to wade first thru a lot of technical 
phrases he doesn’t understand.” 


W. R. Hammer, Connellsville, Pa. 


Up the Ladder 


“While in Cuba, I applied for the position of * 


Chief Electrician for the Government. I se- 
cured it, and though only a machinist I pulled 
through with the wonderful help of the Guides. 
With a repair shop, full supplies and three 
men, I had 100 telephones to care for, part of 
the system being under water. I also had the 
lighting system for shops and residences and 
wiring for power. Before that time I had 
never taken a transmitter or receiver apart. 
Owing to the climate, I later left there and 
have secured a fine position in the Westing- 
house Electric Co.”” 
William Cardell, Newark, N. J. 
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ELECTRICAL GUIDES 


10 Volum 


3500 Pages 
4700 Pictures 


Pocket Size 
Flexible Black 
Covers 


5 PerVolume 
5{ Per Month 


by men who have 
Electricity through 


In the Naval Service 

‘<1 wish to state to you that T have resigned 

the position of Chief Electrician of Sears- 

buck plant here in Dallas, and joined the 

U. S. Navy as an Electrician, | Maide ao 

grade which was largely ai e Guides 

Sf Hawkins. Tean highly recommend them, 
Frank ¢, Dallas, Tex. 


Saved Him Money 
“Hawkins Guides saved me just $3.50 the 
first time I looked through No. 10 Book. I 
had ® spark coil played out, and that book 
showed me how to rewind it; and I made it as 
good as new, Hawkins Guides are the best 
ever.”” H. F. Ramey, Piedmont, Mo. 


Superintendent 


“*T am now superintendent of the Dunnville 
Hydro-Electric Systems, and Hawkins Guides 


were # great help to me in holding down a 
responsible position.”” 
W. E. Swartz, Dunnville, Ontario. 


Even in College 
“Tam attending Cornell University, but I use 
the Hawkins Guides every day for general in- 
formation which I cannot get in recitation 
work or in laboratory experiments. I'll 
always speak a good word for the ever-ready 
Guides.” 
‘J. Winfield Kurtz, Joanna, Berke Co., Pa. 


Wireless Operators 
“T have worked wireless for ten years— but 
Iwish I had these books years ago, as they 
have saved me a great deal of trouble.”” 
H. Marshall, 
Steamer M & B No. 2, Walkersville, Ont. 
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HAWKINS ELECTRICAL GUIDES 


Help 

“My work lately has comprised the super- 
vision of four trucks and other cars; also 
the wiring and electrification of sundry build- 
ings on our place—the C. W. Munson Farm 
Assn., Roslyn, L. I., including the Packing 
House, Hot Houses, ete. There’s never a 

int comes up that Hawkins Guides do not 
Belp me to solve.” 

Jacob Weiss, Port Washington, L. I. 


The Trouble With Them 
“The only trouble I find with the Hawkins 
Guides is that everybody is always borrowin, 
them. My set was even borrowed by a high 
school instructor for reference work 
physics class. I find them highly instructiv. 
Carl Hasenwinkle, Hettinger, N. D. 


First Aid 
“Number 10 Guide arrived all O. K. and com- 
Jetes the set, which I am very’ proud of. I 
Qon't think it would be possible to find a 
better set for ei beginner or the pro- 
fessional electrician. 


er th 


Elmer A. Stevens, 
U.S. S. Nebraska, Postmaster, N. Y. 


In the Naval Electrical Dept. 
“The Hawkins Guides are great help to me 
in the Naval Electrical Department, which 
they cover very thoroughly. 

G. J. Cornell, 
U. S. Receiving Ship, Brooklyn, N. Y. 


Handy to Carry 


“The great beauty of themis thatyoucan 
them in your pocket. That suits me, for 


EASY 
PAYMENTS 


Accept the offer 
now—mail the coupon 
today. If you decide 
to keep the books you can 
make settlement at only $1 
per month until paid for. 


THEO. AUDEL & CO. 
72 Fifth Ave., New York, N.Y. 


never want to be without them.” F.S,Collins, 
Richardson Engineering Co., Hartford, Conn. 


Look Through This List of Subjects : 


No. 1. Sonisiny 343 pages, 388 ilastrations, Electrical 
Siuwand gyal sdatie and current lackey 
mary cells condactirs and insulators resseance aad oon 
ctiig-ungnetion. induction cclisayeamo,prinepie 
Ps aoe a aruae 
‘Contains 148 paces 204 Nlustrations Motor prin- 
No. 2 sires temathre tention ior tart : 
ous sbrake horsepower -selet 
os and ‘motors pulvunometers 


etore wait hour 

No.3 Gentsize 200 23 iMluatrationa. Distriba- 
taine 300 pager, 423 sIhustrat 

No.3 ea and wire calculations inde, 

‘inaiers—Tightning bo: 


Glstaine 220 poe G14 tlatrations, A, O. Mo. 
nore transformers 


Ing eyetomn electric 


No. 10 fr" 


eating electric wel 
a 


Soa ae 


SEND NO MONEY ye 


The entire set of 10 Volumes 


SHIPPED TO YOU FREE 


Send no money. Examine the books 
first. Use them for seven days in 
connection with your work, and decide 
for yourself that they are the most 
‘complete, the most, helpful. and 
the clearest written electri- 
cal books ever published. 
This unusual offer is 
a sign of our con- 
fidence in the 


pie 
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Come to Detroit 


The Automobile 


sell cars and start garages. 
utomobiles are made in Detroit. 
of the Auto Industry. 

rs, repairmen, 


pus! 


trained men get pref- J, 
erence and get jobs quickly 
No other city can give what De- 
offers. Think what it means to 
earn in the Michigan State Auto School, 
Factories endorse our school, 


Unlimited opportunities. 71 
‘ou're right 
Men are needed every 


chauffeurs, garage men, and 


our graduates start in business for themselves, 


Earn $75 to $300 A Month 


We teach you to ha 
auto proposition, 
in from fen to twelve weeks. 
equipment is new, up-to-the-minute, and 
‘obsolete motors, 
trical equipment 
actually build cars from ‘start tof 
factory training in assembling, block: 
testing, everything. Special complete course 
‘Acetylene brazing, welding and cutting, separate from 
regular course. Learn to time motors, rebore cylinders, ad- 
Just carburetors, magnetos, valves and bearings quickly ‘and 
accurately. Six-cylinder Lovier, Chalmers "6," Detroiter 


Detroit Is the Place to 


here are 449 horn ip Dette ana othe 140 ne, 


* Overland, and S-eylinder King are used for road tnstruction, 
Wensre the hilowing completely malpped chase! 


A completety equipped for Wp nave more 
SASS OSPR fe Seyi Nf Neg 
Sand dt. Our eine! depart cone, Yee 
ery andard startin igen it 

‘Drico Sywtems as used ti Hicks Hiudwoo, and Packard Twig "0% 


Learn—Start Any Time 


Auta factories need Dynainameter men con- 


(S.A. E). There na great demand for Michigan state AU 


students: “Auto factories write abd phot 


Follow the Crowd to the Michigan State Auto School. 


Come to Detroit 


WIS 1S ONE OF THE FEBRUARY 1917 CLASSES 


Additional Building and Equipment 


‘Thousands of dollars’ worth of ew eauipment, plenty of room 
torrmiedenia so. work a Agfsteal Woudward Ave is sadn 


Wehave completed arra 
jon fsa with the Aut cto: 


Factory Co-Oper: 


the Leading Auto Pectoren fe 


‘moat could you sak? 


Michigan | State Auto School 


AG. ZELLER, Pres. 
587 Auto Building —687-89-91 Woodward Avenue DETROIT, MICHIGAN, U.S. A. 
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Our Country needs competent trained 
Auto Mechanics in the 
Quartermaster’s 
Dept Signal 


United States 
Needsthousandsof 

truck, transport, aeroplane 

and motorcycle drivers. Trained 


competent men are needed, 
men who can take care of the ma- 
chines, men who know how to keep them in Used By The 
service. Any piece of motor driven machinery the U.S. Government} 
government owns or will own must be in service. Pref- 

erence will be given to trained men. No matter what 

service the Army is doing it must be fed. If it is on the 

firing line it will need thousands of rounds of ammunition. The 

importance of trained men is very evident. Food and ammunition 

must be delivered regularly. Then too the army must often be transported. 


‘tnd 
Kecp efery_ it ot ctor driven equipment in tne 


-yiZbla branch of the Army Service aye ood salaries. 
vdertul opportunities tor clean, tear headed, 
fied ne fn'the serview and ncrtally” mew. 


Aerial View of Motor Truck Group at Ft. Sam Houston, Texas 
(Major F. H. Pope Cavalry Commanding) 
Thousands of walved ‘Michigan Suate Auto School are ow aa have been hola 
ep are eed ‘end 1: enor eo, etralt dover he country and WH 
aod keep them operating up to ther hho efficiency. "Trained To'merve their country the moet efclent way 
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Aviation 


PRACTICAL AERONAUTICS ,BY, 


"$50 to $500 a Week! 


H ERE is the oneinexhaus- 
tible gold mine of oppor- 


tunity and here isthe man 
who will lead. you to it. It is the 
Inost “extraordinary condition ever 
resented, owing tothe sudden world: 
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lass ‘positions by the thousand eal- 
ling for trained men—famo and fore 
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pare 


Pag. 


BUD MORRISS, Chief Instructor American School of Aviation 


Conducted by F; ‘amous | 
Aviators and 
Aeroplane Builders 


‘The Course has been prepared by men of 
international reputation. Mr.Bud Morriss,the 
wellknown aviator, is Chicf Instractorand 
Persona ies the progress of each stu 
Bent. Ho fs aasisted by'a distinguished stat 
Of Aviators, Aeroplane manufacturers and 
‘Aeronautical Lugineers, Livery Lesson, Lec- 
ture, Blue Print and Bulletin is self-explan- 
‘tory, in plain terms for quick, understand- 
ing. ‘The Course 18 absolutely up-to-the- 
mitute with every known fuet concerning 
‘Aeronautics, You get practical, working 
Knowledgeot the very highest merit. Now 1s 
the time and this is your opportunity to 
Step right Into fame and fortune., You are 
needed., Where there's a will here's the way. 


Prepare NOW 
for these positions 


Send the coupon for full particulars of our remark- “Roem 
able special offer open to you now. Find out all about the Lageoninag 
marvelous opportunities that are opening in the Aviation game. This offer .g® Gentlemen: Please send 
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is the greatest stepping stone to bigger opportunities ever known. @ me free and without obli- 
Wate today for complete literature, all free and ‘prepaid. You are not ¢@° gation, full particulars of 
obligated in any way. Do not waste time in thinking about it. Act! ¢ tical Aero- 
Send the coupon or a letter or a post card will do. Write at once. Special Offer 


to those who write at once, 
American School of Aviation 
431 So. Dearborn Street, Dept. 2757, CHICAGO, ILL. 
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“Look at Him Today!” 


“Six years ago he started in here just as you are doing. Now he’s 
General Manager and makes more in a day than he used to make in a 
week. I'll tell you how he did it. The first week he was here he began 
to train for the job ahead by studying in spare time with the International 
Correspondence Schools. Inside of six months he got his first promotion, 
But he kept right on with the I. C. S. I tell you a man like that is bound 
to get ahead. Some day he'll be President of the Company. You've 
got the same chance he had, young man, and if I were you I’d follow his 
example. Take up some I. C. S. course and do it right away. Use your 
spare time. Study. What yow are six years from now is entirely up to you.” 


of thousands of 


help, trained themselves for advance- 
j ment. That's the thing for you to do. 
| Whatever your chosen work may be, 

there is an I, C. S. Course that will 
Machin OR | prepare you right at home for a better 
loivin ehaxxe ese oa | position with bigger pay. 
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for promotion right now in the I. C. S. way. 
Let us tell you what we are doing for them 
and what we can do for you. ‘The way to 
find out is easy. Just mark and mail this 
coupon. It won’t cost you a cent or obligate 
you in the least, but it may be the first step 
toward a bigger, happier future. Don’t lose 


Boctpel a minute. Mark this coupon and get it 
Suet | into the mail right now. 
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Rear Admiral Fiske, Naval Strategist 
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physical science, the higher a civilization we shall have. Your maga- 
zine is making a generous and powerful contribution to this end.” 
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A Bird with Four Wings 


When Nature decided to evolve a bird out of a reptile she 
molded a four-winged flyer curiously like the first flying machine 


By Maurice Krosby 


reptiles in the evolution of life. But 
what manner of creature was it that 
linked fish with bird? 
bird that ever flew? 


Brees came later than fishes and 


What was Ks first 
Fossil re- 


modern bird, a strange feathered reptile, 
had been imprisoned, caught unawares per- 
haps in one of the every-day upheavals of 
that formative age when mountain ranges, 

continents and oceans were still 


mains and imprints have so far & i= in the making. Its skeleton, its 
given only scant information , outlines and its feathers ‘are 
as to how the feathered de- £ here preserved, stamped in un- 


scendants of the fish or the rep- 
tile gradually came into posses 


Intermediate links in the develop- 
ment have left but few and faint 
traces, and this is due, at least in 
part, to the extreme remoteness 
of the transition period during 
which birds became birds from 
whatever they were before. The 
change was so radical that it re- 
quired millions of years by Na- 
ture’s slow method: 

Fortunately a single natural 
document has come down through 
the ages which goes far toward explaining 
the mechanics that made the elongated 
swimming fish or crawling reptile fit for 
sustaining, propelling and balancing it- 
self in the air, and this document, a: 
happens, also establishes a most_ curious 
and interesting parallel between Nature’s 
experiments in flying and those funda- 
mental experiments by Professor Langley 
of the Smithsonian Institution in Washing- 
ton to which the inauguration of the air- 
plane era in flight is due, more than to any 
other one cause. The document referred 
to is a true document; for it was found 
printed by natural forces on the rocks of 
the Solinghofen quarry in Germany. Here, 
in a formation not less than seven million 
years old, one of the ancestors of the 


This is Nature’s 
first attempt at 
creating a flyer 


mistakabledistinctnessinstone, 
which is now hard but which 
must have been plastic as clay 
when the fluttering creature was 
seized in deadly embrace. More 
than twice as old as any of the 
prehistoric monsters reconstructed 
from their bones in our museums 
of natural history, the fossil im- 
print of the Tetrapteryx, as this 
creature has been named (mean- 
ing ‘“four-winger"), represents an 
indisputable and descriptive rec- 
ord of perhaps the earliest feath- 
ered flyer. 
The Tetrapteryx record was discovered 
fifty-five years ago, but science has only re- 
cently undertaken to interpret it mechani- 
William Beebe, while curator of 
birds at the New York Zoological Park, 
demonstrated that several s 
birds, and especially the white-winged dove, 
show very marked traces of just such wings 
on the legs, called pelvic wings, as the Tet- 
rapteryx record reveals. On the very young 
dove, at the time when its body is still bare 
but for the sprouting flight feathers of wings 
and tail, twelve flight feathers and six 
coverts begin to grow from the outer and 
upper edge of the leg, extending in two 
rows from the knee almost to the base of the 
tail. While the growth of these tell-tale 
feathers is soon arrested and is covered up 
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in the surrounding plumage, so that the original, four-winged bird. The latter 
grown bird shows only traces, the fact came from a race whose fore and hind 
that the young of the species pass rapidly limbs were spaced well apart, whose legs 
through the same evolution that is repre- were relatively heavy and whose arm mus- 
sented in the succession of cles were weak. Its struc- 
innumerable generations of ,. ture had to be modified by 
their ancestry, almost hereditary influences before 
clinches the conclusion that it would balance at all in 
birds are descended from a the air, hung from the arm 
type equipped with wings on all sockets alone, as birds do. Mean- 


four limbs, as the Tetrapter while Nature did practically as 
A Langley did. She adopted the 
i 


and that Nature has learned : 
gradually to replace four small , compromise solution of upholding 
and imperfect wings, weakly mus- the rear weight by large feathery 


cled, by two larger and stronger extensions from the legs and tail, 
and it may be noticed that_the 

Frederic A. Lucas, Director of fantastic feather tail of the Tet- 
the American Museum of Natural rapteryx was built up around a 
History, called attention last year As the wings in- _tail-like appendage and was not 
in the American Museum Journal creased in power __all feathers under muscular con- 
to the great force of the evidence the _rear_wing trol like that of the modern bird. 
which has thus been collected to *ereasedin size Nature evidently found it impos- 
prove how Nature learned to ac- sible to change the bony structure 
complish flight, the in- in less than millions of 
terest centering in birds, years, working from the 
‘on account of their con- basis of a reptile with 
siderable weight, only growth and heredity 
than in bats as the tools at command, but she 
The ancestor-bird, could make feathers grow in the 


wings under perfect control. 


produced from the record, a place of horny scales, which are 
ancestor-airplane are presented in made of almost the same material, 
illustration herewith, side by si by a comparatively brief 
The dimensions of the bird have evolution. 

been relatively exaggerated to fa- To transform Langley's_ma- 


cilitate the comparison, and th 


ne into the modern ‘airplane 
semblance in structure is striking. a task much simplified by 
Langley’s “aerodrome” repeatedly Gradually the the advent of the compact and 
flew over the Potomac in 1895, tail shortened — powerful gasoline engine, small 
sustaining its own weight in th sae iokcsnea enough to be maved forward in 
for more than one minute at a time z line with the support from planes 
by the action of its two pairs of A arranged on the biplane or mono- 
* planes or wings and two a plane principle and 
rotary propellers, of five strong enough to pull 
tosixfeetdiameter,driven the machine safely, in 
from a diminutive steam most cases, through di: 
engine developing one to turbing eddies of the 
‘one and one-half horsepower. The atmosphere. 

necessity for placing the power This decided change in the 
equipment and the propellers machine took the place of all the 
amidships called for an elongated transformations in bone dimen- 
body for the machine as a whole, sions, balance and muscle 
so that the weight might be evenly strength by which the Tetrap- 
supported by planes at the rear teryx became a bird after start- 
as well as in front. This con- ing out in the world with an ana- 
structive difficulty has been over- tomical construction very much 
come in modern airplanes, but it like an animated parachute or 
was decisive for Langley’s machine, with gliding machine. But the mechanical flyer 
its small power, in the same degree and __ is still an infant compared with Nature's 
almost for the same reasons as for the eon-old product. 
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This Typewriter Prints in Every Type 
and Language 


of et multiplex typewriter, shown on 
the right, can type in all the languages 
and in hundreds of different styles of type. 
Naturally, it is radically different from the 
usual machine. Instead of having fifty 
different type blocks all mounted on sep- 
arate steel bars, it uses one plate on which 
all the characters of one style are cast. 
This plate is removably attached to the 
machine, By sliding it off and sliding on 
another plate having a different set of 
characters, the typewriter is converted 
instantly, 

Two different plates, in fact, can be 
carried in the machine at one time. These 
plates are curved and can be adjusted into 


Four Exceptional 
Blanket Groups 
For $5.50 
Spain, white 
lanket with 
ink and 
lue bor 
ders, silk 
binding: 
mixed wool 
and cotton 
filling on 


a, 


ein ot cate 


pisid, Planket, silk’ bound, 
‘2.x 84 inche: 

Third Gallery, New Building. 
‘The advertising manager can send his copy to the 
printer looking just as he wants it to look in type 


a slot in the circular type-carrier after the 
carrier has been withdrawn from the 


Taird Gallery, Mew Butléiog 


A typewriter which prints any 
kind of type. Samples of its 
work appear on the left 


guists, to physicians and to all 
who have to use unusual charac- 
ters, this typewriter is invaluable 
to the advertising man. An ad- 
vertising manager of a large de- 
partment store, for instance, can 
send his advertisement to the 
newspapers all written in the cor- 
rect style and size of type. 


This Railroad Crossing 
Cleans Itself and 
Eliminates Jolts 


WH REVER a road crosses railway 
tracks, this light weight steel cross- 


machine. The type-carrier fits into the ing belongs. 
center of the machine. When a Tt will fit any standard-gage 
key is pressed, an automatic Pah , it can be put down or 
spring mechanism turns the ‘n_up by one workman 
carrier until the corre- ’ ‘ in thirty minutes, or in 


sponding characteron the 
plate faces the front. At 
the same time, a hammer 
at the back is released to 
knock the writing paper 
against the ribbon and 
the character. The ac- 
tual impression of 
the character is thus 
made on the same 
principle as in other 
typewriters. 

sides being of 
especial value to lin- 


the tracks and 


This crossing provides a level space between 


a sloping surface to the road 


case of repair work it can 
be adjusted toa skeleton 
track in ten minutes with 
sufficient security to 
allow teams, automo- 
biles and other heavy 
traffic to pass safely. 
Its surface is such 
that mud, snow, 
gravel, sleet or ice 
cannot get a purchase, 
yet its knobs prevent 
horses from slipping. 
It eliminates jolting. 


How Our Fighters Will Be Fed 


Nothing is left to guesswork. Menus 
are planned by chemists and physicians 


Mik 


Above: The 
daily Army 
ration of the 


equal food 
value may be 
substituted 
if desired 


It costs the 
Government 
only about 
twenty-eight 
cents a day 
per man to 
provide such 
wholesome- 
looking meals 
as this on 
the left for 
the men of 
our Navy 


NCLE SAM_ has written generous 
| menus for his fighting men on land 

and on sea and if the regulations 
which he has prescribed are followed his 
soldiers and sailors need never go hungry. 
He provides approximately twenty-eight 
cents a day to buy food for each one of his 
soldiers and a like allowance is made for 
his sailors. To the housekeeper who has 
to contend with war-time prices of food- 
stuffs, this sum seems entirely inadequate, 
but it must be remembered that Uncle Sam 
buys his supplies in ton lots and not by 
the pound. 

There is no guesswork in either the 
army or the navy when it comes to deter- 
mining just how much food a man shall be 
given. All this has been figured out and 
the person charged with the responsibility 
of supplying the food merely follows certain 
tables. 

The fixed allowance or portion of food 
furnished a soldier or sailor each day is 
called a ration. It consists of specified 
components or substitutive articles. There 
may be an over-issue of any ration com- 
ponent, provided there is an under-issue 


or equal value of other components; but 
the total cost of a man's rations at the end 
of a month must not exceed the average 
of the daily allowances for that period. 

In garrison or permanent camp, a sol- 
dier's allowance of food consists of the 
following components and quantities, or 
specified quantities of substitutes: Beef, 
20 oz.; flour, 18 0z.; baking powder, .08 02.3 
beans, 2.4 0z.; potatoes, 20 oz.; prunes, 
1.28 o7.; coffee, 1.12 0z.; sugar, 3.2 0; 
evaporated milk, .5 0z.; vinegar, .16 gill; 
salt, .64 0z.; black pepper, .04'0z.; cin- 
namon, .org 0z.; lard, .64 0z.; butter, .5 02.3 
syrup, .32 gill; and flavoring extract, 014 oz. 
number of substitutive articles are pro- 
vided for each of the ration components. 
For instance, instead of the 20 ounces of 
beef, a like quantity of mutton may be 
supplied or 12 ounces of bacon, 16 of canned 
meat, 14 of dried fish or other meat sub- 
stitutes. Instead of the bean component, 
1.16 ounces of either rice or hominy may 
be supplied. Prescribed quantities of dried 
apples or peaches or of jam and preserves 
may be substituted for the prunes. The 
reserve ration is less varied. 
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A Photographic Trick—Try It on 
the Night of the Fourth 


HE young man in 

the accompanying 
illustration, pictured as 
looking so calmly and 
critically at us from 
behind one of the rings 
of Saturn or some other 
astronomical wonder, 
is really standing out 
in his own back yard, 
in Hornell, New York, 
and posing for his pho- 
tograph while whirling 
a sparkler, such as 
children delight in for 
the safe and sane 
Fourth of July cele- 
bration. 

‘A four by fivecamera 
was used with a poly- 
chrome plate. The 
photograph was taken 
by the light of the 
sparkler, and the dark 
spot over the right shoulder is the hand 
which held and whirled it. 


A Suitcase Laboratory for the 
Use of the Laundryman 


HE Mellon Institute of Industrial 

Research has been studying the laun- 
dry business scientifically. It’ wants to 
help the laundrymen guard against bad 
laundrv materials. The result has been 


The suitcase labor- 
atory which is used 
by Jaundrymen for 
testing the materi- 
als they use and the 
hardness of water 


Posing for a photograph by the light 
of a whirling sparkler which he holds 


the suitcase laboratory illustrated, with 
h valuable information is quickly 
obtained as to the purity of chemicals. 
This “pocket  edi- 
tion” laboratory en- 
ables the laundryman 
to test all his materials 
ashe buys them. Thus 
he is able to assure 
himself that everything 
used in his establish- 
ment is of a sort that 
will not damage or 
harm the goods en- 
trusted to him, In 
other words, he sub- 
mits all his purchas 
to a chemical analysis, 
without going to the 
expense of hiring a 
chemist to do the same 
thing for him. 

When closed, the lab- 
‘ory resembles a 
itcase. It becomes a 
laboratory by raising 
the handle side and 
lowering the side which forms the lid. The 
lowered side forms a table. 
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A Hint to Motorists—Keep Your 
Radiator Clean 


‘0 assure the efficient operation and 
long life of your automobile, it is 
jal that the radiator be kept clean. 
Every radiator has been designed for the 
urpose of dissipating some of the heat 
rom the engine to prevent it from over- 
heating. The radiator can only accomplish 
this when the radiator cells are cleared of 
mud so that the comparatively cool 
air can circulate through it. Yet 
many are the cars which are 
allowed to clog up with 
mud and dirt until it al- 
most takes a hammer 
to knock it out. A 
good antidote is a 
powerful stream of 
water from a hose; 
or where this may 
not be convenient, a 
stiff brush or a broom 
will assist in solving 
the cleaning problem. 
Care in this respect 
will be repaid in good 
4 measure. 


The Flag Equipment of an American Battleship 


Atright: The 
dragon flag 
of China and 
the white ele 
phant of Siam 


At left: Centerpiece of the 
flag of Salvador, difficult and 
expensive to make. At right 


Centerpiece of the flag of 
Costa Rica, which requi 
more than two weeks to make 


Below: Meas: 


‘The complete flag equipment of an American battleship. About 250 flags are carried. 
Each flag is carefully rolled and packed away in a waterproof bag to await future use 
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Consists of 250 Flags of Various Kinds Costing $2,500 


Hand sewers putting in centerpieces of foreign 
flags. In the background is the Mexican flag 


Below: Experienced 
work in the Navy 


ww the stars are cut 
hine does the work 
y and expeditiously 


‘Measuring and basting up flags on the floor. The method is laborious but it 
is the only one possible. The President’s flag is pictured in the background 
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New York Firemen Have Strenuous Training 


It looks easy, but would you care to try it? 
The only safe way to strike a life net is with 
feet and hands extended. This method has to 
be mastered by the probationary firemen 


1 PreweIihas. Bore 


Above: Climbing by 
means of a scaling ladder, 
and sliding down a rope, 
using a safety brake appli- 
ance. At left: The correct 
position to assume when 
jumping into a life net 


Holding the net in the 
right way. Note the posi- 
tion of the hands. They 
are held neck high and the 
palms are turned toward 
the men to be in the best 
position to resist the pull 


Tests Which Scientists Use to Show Why We Can 


The eye is a kind of pho- 
tographic camera. You don't 
always want a bright light 
when you photograph, and 
neither does the eye when it 
sees. A camera has a dia 
phragm which can be opene 
more or less to regulate th 
amount of light admitted; 
the eye has an iris which does 
the same automatically. But 
the eye can be fooled. "In the 
picture the observer is look 
ing through a lens at an 
object. When the object is 
moved farther away and the 
Jens removed the iris opens 
to see better, and yet the 
intensity of ‘the light has 
not changed and the widen. 
ing of the iris is unnecessary 


At left: An interesting test to 
prove to the human brain that 
the muscles can lift a greater 

ad than seems possible. The 
load is increased very gradually 


The “olfactomete 
termines the density of v 
which the first percepti 
smell is possible. By its 
we learn that there are man 
odors which we do not perceiy 


Not Always Believe Our Own Eyes and Ears 


Acuteness of hearing is determined by varying the 
volume of sound let into the ear through an opening 
ina tube. For some people the full volume of sound 
may be audible through a tiny section of the opening 
while others get it only through the fully opened tube 
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Another trick played on the 
eye is shown in the illustra- 
tion at the left. A man looks 
through a lens at an object 
placed a short distance from 
it. The object is then moved 
farther away and the lens is 
removed. The brain realizes 
that the distance has been 
increased and here again 
the iris of the eye widens, 
even though the intensity 
of light was not altered 


Your sensitiveness to tempera- 
ture may be tested by placing 
your hands in two jars of water 
of different temperature. If the 
hands are crossed as in the 
picture above, it will be almost 
impossible to ‘tell by the sense 
of feeling which hand is in the 
hot water and which in cold 


Photos by Jacaucs Bayer 


The Oldest 1 Man-made e Things | in the World 


‘The oldest canvas painting in the world, executed about 
years ago, found in Upper Egypt by Robert de Rustafjaell. 
paint work has fortunately been preserved in all its freshness 


‘The oldest known sculp- 
ture represents a seated 
man clasping an oval- 
shaped vase. It is prob- 
ably 7,000 years old and 
bears witness to primi- 
tive man’s conception of 
beauty and manly grace 

circle preserves to us the 
estimated at 250,000 years 


At left above is the earliest known painting ject on canvas—the Saints 
Raphael, Michael and Gabriel. "Ar right abeve ac two baby aittn the oldest known shirts 
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Improving on Man’s “Natural Finish” 


Tattooing is per- 
formed by punctur- 
ing the skin and in- 
troducing under it 
colored fluids to 
produce an indelible 
stain in a pattern 


rate example ofEng- 
lish tattooing—an 
eagle pursuing birds 


Japanese tattooing 
executed by Hori 
Chyo, a celebrated 
exponent of the art 


At right: Coat of 
Arms and motto 
tattooed on the arm 
of an English officer 


Goddess of the 
Night, tattooed by 
Sutherland Mac- 
Donald on the back 
of an Englishman, 
This seems too 
fine a specimen to 
be covered up 


Picking the Best in Brain and Brawn: 


Photos © It, Fiin Ser 


An officer explaining 
the significance of a 
battleship's hoist flags 
and how they are 
raised into position 


Instructors teaching a 
class of young blue- 
jackets how to tie and 
splice ropes. On the 
board are various ex- 
amples of knots and 
splices, some of 
which are extremely 
difficult to. master 


A recruit undergo- 
ing the eye test. 
First one eye is ex- 
amined and then 
the other. The 
sailor is operating a 
board containing 
letters of all sizes 


A detachment of bluejackets, members of an artillery division, going through a field 
drill on board a man-of-war. Sham battles are carried on in deadly earnest 
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and Training Them for the Navy 


acket squad prac- 
head firing with 
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Making Motor-Car Bodies to Order 


Wives of million- 
aires have car 
bodies built to 
order, with inte- 
rior linings that 
can be changed 
whenever desired 
to match a gown 


There are styles 
in automobile 
bodies just as 
there are in mi 
lady's. gowns 
Here the pattern 
plotters are 
shown at work 


Setting up the 
ly after the various 
parts have been cut to 
order. The next opera 
tion is to glue the 
parts securely together 


Fitting the aluminum 
‘overcoat on the skele 
ton body of white ash. 
The fit must be made 
absolutely perfect to with 
stand the vibration 


Putting the fin- 
ishing touches 


an expert is 


trusted with this 
important task 

A body, with its aluminum over- Special workmen attaching the 

coat, turned upside down for trimming and upholstery 

a part of the fitting operation to a modem high-priced car 


Killing the Dry Frog in the Opera Singer’s Throat 


Contrary to your first impression the figures in the first picture are not fortune- 
tellers but opera singers playing cards in an inhalation room. They are 
breathing the prepared air which is said to be beneficial to the throat. From 
right to left are Pasquale Amato and A. de Segurola. In oval: Taking 
the nasal douche. ‘The singers are A. de Segurola and Pasquale Amato 
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The European Trenches Are Not the Only 


Gas masks a new development? Hardly. 

¢ been used for years in American 
s. At the left a girl is shown 
caps on bottles of disinfectants 


Places Where Gas Masks Are Necessary 


Photon @ Kadel and Herbert 


Repairing the ammonia tank, a task made 
safer through the use of the gas mask. The 
cylinder below the mask contains chemi- 
cals which absorb all of the poisonous fumes 
and allow only pure air to reach the lungs 


A chemist experimenting with a dangerous 
combination of chemicals which give off poi- 
sonous fumes. With the gas mask pro- 
tecting his nostrils, he is able to approach 
close enough to his work to watch it intently 


How the Stay-at-Homes Can Provide the Sinews 


America turns tothe soil 
in earnest. Even women 
are responding to the call 
for active service. Mrs. 
Ruth Litt, the wealthy 
sufftagist, has tured over 
her 135-acre farm for cul- 
tivation, the work to be 
done entirely by women. 
The photograph below 
shows Mrs. Litt, Mrs. 
Grace Homer, Mrs. 
George Baxter, Jr., and 
Mrs. Charles Gould at work 


Proton ® int 
Vila Sev 


‘Three hundred acres of land in East Potomac Park, Washington, were given over entirely 
to the Boy Scouts Brigades by the Government to be cultivated as a vegetable garden 
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of War for America and Our European Allies 


A Chicago girl do- 
ing her farm bit to 
back up the na- 
tion’s fighters. With 
six other girls she 
was transferred 
from her employer's 
office to his farm 


The Rockland 
County Patriotic 
Society on their 
way to charge a 
ten-acre plot and 
convert it into a 
vegetable garden. 
‘They believe that 
the spade is as 
valuable as the rifle 


Picture continued from 
opposite page. Citizens 
of Nyack, New York, 
leave their rifles at home 
temporarily and go forth 
to wage war against the 
soil with er’s imple- 
ments. The men are 
shown preparing the 
ground for garden products 
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The Poison Gases That Kill 
Men in Trench Warfare 


E do not know defi- 

nitely the composition 
of the gases used in trench 
fighting. From the appear- 
ance, odor and effects on 
the men it is believed that 
a mixture of chlorine and 
bromine is employed with 
the possible addition of sul- 
phur fumes or formaldehyde 
gas. Germany produces 
chlorine and bromine in large 
quantities. These Ss at- 
tack the eyes, the lining of 
the mouth, throat and nose. 
One part’ of bromine or 
chlorine in one thousand 
parts of air produces almost 
instant death. The gases 


Getting ready for a 


Making “‘Night Scenes" for the 
Motion Pictures 


HE Limited is held up! Light from a 

switchman’s lamp or from the high- 
waymen's bull’s-eye illuminates the harrow- 
ig scene. Or so it appears on the screen 
at the motion picture theater. As a matter 
of fact the light is supplied by 
circle of flaming arcs such as are 
used in the ordinary studio for 

photographs. The 

ary feature which the 
studio cannot supply 
the darkne: In order 
to get the realistic impre: 
sion which marks the 
success of a picture, a night 
scene such as the one described 
must be taken in the genuine 
blackness of night. 

The accompanying illustration 
shows the director of such a motion 
picture lining up his characters and 
adjusting the lights preliminary to 
taking the picture. The arcs are fed 
from the dynamo of the car. The 
light is very brilliant and is exceed- 
ingly hard on the eyes since 
has to be flashed directly 
into the faces of the actors. 
For this reason such night 
scenes are not as popular 
with the performers as with 
the spectators. 


a semi- 


“hold-up” picture. The blackness of 
night is genuine but the lights are brought from the studio 


Joe, our office boy, posing with’ 
the largest straw hat in the world 


first cause a violent cough, 
followed by spitting of blood. 
The Largest Straw Hat in the World Is 
Yours If It Fits 


'N the display window of a large hat 
manufacturing company in New York 
city the hat in the photograph below was 
recently placed on view, bearing the pla- 
card, he Largest Hat in the World. If 
you can wear it it is yours.” Immediately 
one of the editorial family of the 
PopuLar Scr = MontHLy be- 
came interested. Perhaps he 
needed a new straw hat. He was 
too modest, however, to 
take the company at its 
word and step right in 
and claim the hat by 
ht Of head dimensions. 
Not so the editor’s mascot— 
F the office boy. He was not 
absolutely sure that the hat would 
fit’ but he was unwilling to let 
if pass without a trial. Boldly he 
went inside and tried it on, finding 
to his surprise that it covered not 
only his head but his shoulders and 
a goodly portion. of all the rest of 
him. Thus convinced against his 
will,’ he _ nevertheless 
proved. his ability to 
wear the hat long enough 
to pose for a photograph 
in it, or under it, though 
it required both hands 
for the task. 
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How Fast Is Your Typist? This Inge- 
nious Machine Will Time Her 


NVENTORS have tried for years to put 

a counter on the typewriter to estimate 
the speed of the typist, but the efforts have 
always been confined to a count of the 
words written. A recently patented device, 
called a cyclometer, counts every 
stroke which the typist makes 
on the keyboard. It is 
fastened to the escapement 
wheel of the typewriter. 
This wheel does not move 
when the carriage is 
shoved backward and 
forward. 

One firm employing 
fifty typists found that 
its work was below nor- 
mal bycyclometercount 
and later that it had 
some very rapid typi: 
and; some very 
The rate of pay 
been based on the number 
of ‘ars of service, and 
many of the slow ones were 
being paid for the work 
done by the rapid operator: 
This of course was quick 


adjusted. 


The Grave-Digger Beetle—Nature’s 
Sanitary Policeman 


HEN an animal dies in a garden or 

in the woods and decomposition be- 
gins, carrion bugs come from far and near. 
A dead bird, a mouse or a harmless snake 
wantonly killed by some wanderer. pro- 
vides a banquet for hundreds of insects. 
Among these the “grave-diggers” are found, 
embracing forty-three species, twelve of 


‘The timing device records not 


only the number of words written 
but the number of strokes made 
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which are-fotind-in’ Europe, -the-rest in 
America, 

You can identify these beetles by the 
two jagged yellowish-red or reddish trans- 
verse bands upon ‘their. black wing-covers. 
Their scientific name (Necrophorus) means 
no more than ;“‘buriers of the dead.”- As 

undertakers, the insects have, legs 
especially adapted for digging. 

A grave-digger beetle has 
a most extraordinary sense 
of smell. He can detect 
the peculiar odor of de- 


composition a long dis- 
tance away and flies to 
the dead thing as 
straight as an arrow. 
His 


remarkably keen 
situated in his 
¢ feelers 

‘Asa rule several grave- 
diggers are found near a 

dead body. They crawl 
under it and scratch 
supporting earth away, 
that the body soon lies ii 
hollow. Gradually the body 
is lowered until it sinks below 
the surface. Then it is 
covered with earth. The female |; her 
eggs around the interred form, thus insur- 
ing for the newly hatched larvae a plentiful 
food supply. 

It is interesting to note that these grave- 
diggers can produce a curious creaking 
by rubbing the fifth abdominal ring, 
which has two longitudinal projecting bars, 
on the under edge of both wing-covers. 
This noise is only made when the bug 
is attacked; it has therefore been con- 
lered an expedient to frighten away 
its‘enemies. Nature further fortifies the 

beetle with a general musk- 
=| like odor and by a particu- 
larly strong smelling juice 
which it exudes like a skunk 
if touched. This odor serves 
as a protection from human 
beings, especially, as it is 
peculiarly unpleasant and 
penetrating. If the beetle is 
handled it requires several 
washings to remove the odor 
from the fingers. 

The grave-diggers are 
among the most useful of 
beetles. They have been 


so that it sinks into its grave. 


‘The beetles dig the earth away from under the dead body 
‘Then they cover it over 


designated Nature's sanitary 
police-—Dr. E. BADE. 
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How Scientists Capture Mosquitoes 
Alive for Experiment and Study 


CCASIONALLY it 
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When making a catch, the trap end 
of the tube is placed over the resting 
mosquito, which in attempting to escape ~ 

selects the only way out, 


is necessary to do 
something else with a 
mosquito besides swat- 
ting it out of existence. 
In order to study the 
best methods of annihi- 
lating it, scientists, 
health officials and en- 
tomologists find it neces- 
sary to classify the 
insect, dissect it and 
experiment with it. For 
these purposes it is nec- 
essary to collect the mos- 
juitoes without crushing 
them. 

Acollecting tubeof any 
size may be used, but 
the one most approved 
is a glass or celluloid 
tube about five inches 
long and one inch in 


toward the light. Thi: 
leads through the glass 
cone into the large col- 
lecting tube. The aver- 
age time required for a 
catch is about three 
seconds, When the col- 
lection is made for lab- 
oratory use, not more 
than ten specimens 
should be taken in the 
tube at one time, lest 
the captives injure one 
another. 


A Japanese Invents a 
Curling Iron 
ANJL TANAKA, a 
Japanese residing 

in Seattle, Washington, 

has invented a curling 


diameter. When in use one end of this 
tube is closed with a cork stopper and 
the other with a specially designed trap, 
the invention of Dr. T. H. D. Griffitl 
of the Public Health Service, of New 
Orleans, La. 

‘The trap consists of a cork stopper to fit 
the tube. Into this a one-half inch 
central opening is bored to accom- 
modate a small somewhat taper- 
ing glass tube, the outer end of 
which is one-half inch in diam- 
eter, diminishing to three- 
eighths inch in diameter at the 
opposite, or inner end. 


Above is shown a collector 
1¢ mosquito trap to 
catch live specimens. At 
left is the tube, natural size 


iron, which is designed 
to make the hair-curling 
operation not only easier 
but more expeditiously 
performed, With it the 
hair may be curled and 
the iron taken out without the usual un- 
wrapping process. This is supposed to 
leave the curl in better form. 

By pressing a kind of button the curl- 
ing is done almost automatically, By 
another pressure the parts are unlocked 
so that they ipped out separately. 
Another advantage which Mr. Tanaka 
claims for his curling iron is that only one 
hand is required for the operation, 


‘This curling iron 
is in two parts 
so that it can be 
slipped out of 
the curl in sep- 
arate sections 
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Attacking Mail-Car Robbers with 
Deadly Fumes 


T would be a sad 

gang of robbers 
who tried to break 
into the railway car 
invented by George 
W. Meyers, of the 
United States Army. 
They would be 
greeted with clouds 
of poisonous gas 
fumes. 

Meyers’ robber- 
proof car works 
with extreme sim- 
plicity. Two tanks, 
in which fumes of 
cyanide of potas- 
sium are stored 
under pressure, are 
fitted inside of the 
car at each end. 
Theseareconnected 
with a perforated pipe which extends all 
around the door of the car, just in back 
of the outer framework. Should the train 
be held up, the locomotive engineer would 
telephone the guards within the car, who 
would immediately open the valves of the 
tank. The fumes would stream out through 
the pipe eiperieranone and into the robbers’ 
faces. door being gas-tight, the deadly 
gas could not penetrate into the car. 


‘A=Tank of Cyanide of Potassium 
fumes.-under pressure 


‘The deadly fumes are turned on from their tanks 
through the perforated pipe around the door 


The overhead trolley system and the fastener 
keep the cow’s tail from annoying the milker 
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Making the Cow's Tail Behave with 
a Erolley: Restrainer 


OSUA_AERNI 

and Joseph O. 

Venden, of Guler, 
Washington, have 
come to the rescue 
of the legion of tail- 
flogged milkers,with 
a device which 
makes the cow's tail 
behave. 

Briefly, the de- 
vice consists of a 
clamp, which holds 
the tail and an 
overhead trolley 
system which per- 
mits the holder to 
be moved from one 
cow to another. As 
the drawing shows, 
a rod is attached 
to the wire track 
in such a way that it can be readily moved 
and held in a rigid vertical position at the 

‘At its lower end it is joined to 
fastener by a flexible cord. The 
not take the trouble to de- 
ir fastener, but it is evidently 
designed so that a strong spring grasps 
the tail. 


Guinea Pigs Were Once Raised 
Like Chickens for Food 


“THE. cavy (guinea pig) is. typically 
a pet animal, and has no. other 
excuse for existence than the pleasure he 
gives those who appreciate his good 
qualities. . . . But it is to the undeniable 
edibility of the cavy that we owe the 
bana of the cheerful little squeaker of 
toda: 

“The Incas of Peru long ago domesticated 
the wild ancestor of the modern animals 
—a small, tailless, unicolored member of 
the genus Cavix, the exact identity of 
which is a matter of some doubt. These 
creatures were allowed to run freely about 
the homes of their owners, whose object 
in breeding them undoubtedly was for 
their food value. 

“The time which must undoubtedly 
have elapsed since this domestication was 
first begun is evident from the entirely 
changed color of the present-day cavy.” 
(Pets, by Lee S. Crandall. Henry Holt 
& Co., New York) 


“Silent Music” —A 


Hospital Recreation 


A wireless system conveys the melodies to those who 
want to hear without disturbing those who don’t 


Suffrage reports by 
wireless. ‘The contri- 
vance on the left is 
the receiving set with 
a few feet of “aerial” 


Below: The telephone 
sending station. By 
throwing a switch a 
voice transmitter is 
cut into the system 
to allow the 
operator to 
announce the 
record titles 


CHICAGO concern has come forward 
with a “silent music” contrivance 


fA that is designed to furnish recreation 


to inmates of hospitals. With this system 


stalled in a hospital, a continuous and 
noiseless program of music can be fur- 
nished. Each patient may decide for him- 
self or herself whether or not to listen, 
and if the decision is against such recrea 
tion, the patient is not disturbed in any 
manner 

Briefly stated, the mechanism consists 


of a phonograph attached to a telephone 
transmitter, which in turn is hooked up to 
an electrical wiring system that reaches 
each private room and each bed in the 
wards. At each wall outlet a watch-case 
telephone receiver is wired in. The patient 
desiring to hear the musical program simply 
lifts this receiver to his ear. 

The sending station equipment is located 
at the office or in any convenient room, 
and consists, as stated, of an ordinary 
phonograph, electrically’ driven, holdin 
the turntable, which carries y d 
record. Attached to this mac! 
special music transmitter, consisting of a 
combination of a telephone transmitter 
with a vibrating diaphragm and needle. 
The needle, following the groove of the 
record, energizes the diaphragm of the 
transmitter, which in turn energizes the 
telephone attached thereto. 

Beside the transmitting apparatus is a 
control box, containing electrical resist- 


ances, which energize the transmitting 
apparatus properly, and binding posts for 
all connections. 

By throwing a switch, a voice transmitter 
is cut into the system. This enables the 
operator to announce the names of the 
records about to be played, to give baseball 
scores, recitations, war news, and whatever 
other items may be of interest to his tele- 
phone clientele. 

Except when this voice transmitter is 
being used, there is no noise of any descrip- 
tion connected with the sending apparatus 
beyond a light scratching of the needle, 
for no tone arm or horn is used. 

When installing this system in hospitals 
in the course of erection, the wiring is 
made to connect the sending station equip- 
ment with outlet jacks at the bedsides. 
These outlets are all connected in multiple 
on a single pair of wires, carried along with 
the regular telephone or signal system. 
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Dickory, Dickory, Dock, .the Mouse 
Ran up the—Clock 


ERE are the creepy spiders, the 

mechanical beetles, and the spring- 
operated bugs which used to be the delight 
of the office boys and the terror of the 
stenographers? And surely the mouse has 
lost none of its effectiveness as a scream- 
producer. 

A Frenchman has devised a magic wand 
with a celluloid mouse attached which is 
capable of great activity. It is worked by 
the action of a concealed magnet, so that 
the mouse appears to run up or down the 
wand in a mysterious way. The wand is 
a square tube of light wood covered with 
silk, The celluloid mouse has 
a small piece of iron on the 
bottom which is attracted by 
the magnet. When the wand 
is turned up a small lead weight 
on an endless cord falls and 
draws along the magnet which, 
in turn, takes the mouse with 
it. When the rod is tipped 
the mouse climbs up real 
istically. 

In the photograph the silk 
covering of the wand is broken 
away to show the interior 
mechanism, 
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These Magnifying Glasses Are Worn 
Like Spectacles 


HE field of usefulness of the 
binocular magnifier, shown in 
the illustration on the right, in- 
cludes the scientific laboratory, the 
medical office or hospital, and 
the workrooms of botan- 
ists, metal workers, watch- 
makers, etc. An elastic 
headband fastens it on so 
that both hands are free. 
The eye-pieces of vul- 
canite are fitted with 
lenses in such a way 
that the fields of view 
are brought within 
small divergent angles. 
Asmall incandescent lamp 
fitted with a reflector and 
condensing lens may be fast- 
ened over the top, current 
being supplied from a bat- 
tery carried in the pocket. 


bY Woo0EN Tu 
EM TUBE COVERED 


‘The celluloid mouse 
runs up the rod by 
magnetic attraction 


Both eyes are used with this 
7 that the object “g 7 
fied js seen in natural perspective Chief, U.S. Coast Guard. 
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Why You Can’t Compare Ships 
According to Tonnage 


Te different uses of tonnage terms 
when speaking of ships are causes 
of confusion to the lay mind. For ex- 
ample, steamship companies in order to 
impress upon the traveling 

public the size, and conse- 
quent relative safety of their 
craft, will advertise the sail- 
ing of a certain steamer of 
twenty-thousand tons, mean- 
ing, of course, gross tons. 

The company’s agent, in en- 
tering her at the custom house, 
will take great precaution to 
certify that she is of only 7,340 
tons, when paying tonnage taxes. 
He then is referring to her net 
tonnage, and in fact that stand- 
ard is used only when paying 
dues or taxes. 

Displacement tonnage is al- 
most exclusively applied to war- 
ships as they do not carry 
cargoes. Strange to say, the 
tonnage of a battleship varies 
almost hourly, as coal or other 
weighty objects are used or taken 
on board. The tonnage of war- 
ships is, however, fixed; they are 
referred to in terms of the fixed 
tonnage. 

A statement that a ten-thousand ton 
battleship sank a ten-thousand ton mer- 
chant ship does not mean that the ships 

were of equal size. The merchant 

ship would be much thelarger owing 
to the different meanings of the 
term “ton,” as applied to the two 
typesof vessels. It isabsolutely 
impossible to give rules for 
therelations of these terms, 
as the conditions vary 
too greatly. Generally 
speaking, the gross ton- 
nage of a ship is from 
fifty to one hundred per 
cent greater than the 
net tonnage. Tons dis- 
placement are always in 
excess of tons gross; dead- 
weight tonnage is on an 
average from thirty to fifty 
per cent greater than gross 
tonnage.—Capt. C. A. 
McAtuister, Engineer-in- 


Differentials for Motor Vehicles 


Comparisons which illustrate the merits of various types 


By Marius C. Krarup 


HE Bailey is the name of a new 
differential gear for motor vehicles. 
It transmits power to both driving- 
wheels when these can rotate at the 
same speed, but only to one wheel when 
the other runs faster. The power 
is divided at the rate at which 
the wheels can utilize it for trac- 
tion if the wheels have the same 
speed but one is inclined to slip. 
Traction from 
one of the 
wheels is thus 
sacrificed on all 
curves, wheth- 
er the going 
is good or not, 
in order to con- 
centrate power 
and traction on 
one of the 
wheels when 
traction from 
the other is lost 
for lack of fric- 
tion with the 
road surface from slippery mud or snow. 
The casing is rotated by a bevel gear or 
worm drive, as usual. To the casing are 
secured two heavy pawls, of which’ one 
holds the left and the other the right 
wheelshaft by engaging notched disks 
upon the ends of the shafts. The pawls 
are pressed against ball-pivots by coil 
springs. Their seats in the disks are 
shaped so as to make the enga 
hold in either direction of movement, 
backward as 1 as forward drivin; 
if one of the di forced around by the 
road contact of its wheel faster than the 
casing and the pawl are rotated by the 
power, this movement is permitted by 
means of a cam plate that lifts the pawl 
out of its seat. This action seems to be as 
follows: The pair of cam es is mounted 
on a sleeve as a rigid unit that turns 
around with the casing, and opposite to 
each pawl one of the plates has a semi- 
circular recess that limits sideways turning 
of the pawl on its ball pivot, while the 
other plate here has a straight-line contour 
passing obliquely under the active end of 
the pawl but coming to a point directly 


ARLE SHAFT 


BALL THRUST BEARI 


FING Gt) 


A differential which concentrates power on one 
wheel when the other has lost traction on a bad road 
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before it This gives the lifting action. 

When both pawls drive, they stand at 
right angles transversely, balanced one 
against the other, but when one of the 
disks, actuated from 
the road, begins to 
push its’ pawl, the 
Jatter begins to turn 
a_ little on its 
pivot, allowing 
the disk the 
same small 
movement,and 
thereby the 
relatively im- 
movable cam 
plate gets a 
higher point of 
support under 
the pawl, rais- 
ing it and per- 
mitting the 
disk further 
unhindered 


OCS man narene 
SPSarrenime 
f \ 


i 


L1 


ore 


rotation, 

A. compari- 
son with other differentials illustrates 
the merits of each. In. the ordinary 
balance gear differential of the type still 
used ina majority of motor vehicles 


the four small bevel pinions revolve 
on the plan of freely balancing the pres- 
sures on all teeth engaged. The engine 
power turns the casing which carries with 
it the two pivot pins on which two of the 
pinions are mounted. The two wheel- 
shaft pinions, each in mesh with both of 
the power-transmitting pinions, can con- 
form with the turning of the casing by 
revolving, taking the wheelshafts with 
them. If one wheelshaft resists as much 
as the other, one side of the actuating 
pinions is resisted as much as the other, 
and these pinions remain balanced and _un- 
moved in relation to their pins. The 
teeth engaged become mere lugs gripping 
the wheelshaft pinions and forcing them 
to follow, by revolving. But, the moment 
one wheelshaft resists more than the other, 
from any cause whatsoever, the pressure 
on the teeth on one side of the actuating 
pinions becomes greater than that on the 
other side. These pinions are no longer 
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balanced. They begin to revolve on their 
pins, toward the low-pressure side. The 
{ih preseiire side of them no longer carries 
its wheelshaft pinion around unyieldingly. 
It lags till pressures are equalized, the 
wheelshaft with the higher resistance turn- 
ing more slowly and the other wheelshaft 
more rapidly in the same proportion. The 
total of power utilized remains unchanged, 
except that a portion of it is spent in over 
coming the friction of the revolving pinions. 

As friction adds tooth 
pressure on both sides, it piq 
may be purposely increased 


eccentrics 
‘An eccentric can drive Links and 
a link in and out but eccentrics 


cannot be rotated by 
turning the linkaround 


to modify the action of the differential. 
For example, if the power delivered to the 
casing has a numerical value of 8 and the 
resistance of each shaft against rotation at 
a certain velocity is 4, no friction in the 
differential arises. But when road contact 
interferes and one of the shafts produces in- 
creased resistance at this velocity but only 
4 at a velocity 33}4 per cent higher, while 
the other shaft produces 4 at a 
velocity 3314 per cent lower, 
such as may be the case when 
a vehicle is made to turn on 
a fairly sharpcurve, one shaft 
is turned twi 
other and a certain fri 
produced. In the ordinary 
differential this friction is 
negligible; but suppose it is 
made to have a value of 2, 
then there is only a 
power of 6 available, 
and there is less 
than 4 for each 
wheelshaft. The 
vehicle speed is 
reduced or more 
power must be 


1 r 


It is built strong enough to resist the 
stresses that arise in its operation 


‘The refrigerator-basket is the picnic party’ 
ice-box, In it all perishable food is preserved 


turned on. Suppose, further, that one 
wheelshaft resists very little and does not 
equalize tooth pressures until it is revolved 
eight times as fast as the other. Then the 
differential works four times as much as 
before and the value of the friction rises 
rapidly, perhaps from 2 to 8. The power is 
consumed. By arranging the friction on a 
less drastic scale, however, one can have a 
shaft which offers a rather small resistance 
under small differential action, yet equals 
the resistance of the other shaft 
as soon as its rotary velocity 
becomes only two or three 
times as high, after which 
no greater difference in 
shaft speed can be pro- 
duced. The power is 
then divided somewhat 
on this plan: 2 for the 
slow shaft, 1 for the 
small friction identified 
with its side of the dif- 
ferential action, 4 for 
the friction of the rapid 
shaft and 1 for driving 
it. If the wheel of the 
rapid shaft has no trac- 
tion, there is still a net 
power of 2 for driving. 


A Refrigerator Basket for the 
Picnic Outing 


LL the luxuries of home are now at 
the disposal of the vacationist starting 
off for a_ picnic at the beach or in the 
woods. The increasing vogue of automo- 
bile touring trips has also created a demand 
for portable creature comforts. A refriger- 
‘or basket is a refrigerator in minia- 
ture, which keeps the butter hard, 
the meat fresh and the 
milk sweet. It consists 
of a rust-proof metal 
food container with a 
smaller ice compartment 
partitioned off at one 
end. Around this shell 
is a layer of insulating 
materi: to keep the 
cold air in and the warm 
air out. Externally the 
carrier is a reed basket 
with convenient handles 
and straps to bind the 
lids down. Separate lids 
are provided for the 
two compartments. 


The Strensth of Human Wings 


One hundred and twenty-two people can 
stand on the wings of a big biplane 


F the men who lost their lives in the early 
years of the flying’machine’s develop- 
ment could come back to life and gaze 

upon the picture which accompanies this 
article, they would first gasp in astonish- 
ment and then they would approve en- 
thusiastically the construction which made 
it possible for sixty. people to crowd upon 
one-half of a huge biplane’s wings without 
breaking them. For, let it never be for- 
gotten, that some of the early martyrs who 
dropped: toa’ terrible death from great 
heights, went to their doom because the 
builders of ‘their machines had no concep- 
tion of the structural strength required to 
buffet turbulent winds at high speed. 

Study. the picture well.. Note that the 

wing section. of a biplane here depicted is 
supported from a heavy wooden frame and 
not from the floor. The wing section is 
held only on one side and extends freely 
from that side into the air. Judging from 
their size, the wings are those of any 


enormous flying yacht. Although the sup- 
porting surfaces of this yacht could evi- 
dently. sustain the weight of some one 
hundred and twenty-six: passengers, they 
have not, of course, that amount of lifting 
power. The crew. of the vessel ‘probably 
amounts to four. Hence, the weight for 
one hundred and twenty-two people is 
available for the boat body, rudders, 
engines, propellers and supplies, something 
like over eight and one-half-tons. , More- 
over, the human freight here pictured 
clearly does not overstrain the wings. 

The picture is an object lesson in reserve 
strength, The stoutest storm-sails of an 
old-fashioned sailing ship were never sub- 
jected to such strains as those which must 
be endured by that fabric of linen, wires, 
and lattice-work of which the wings of a 
modern flying-machine are composed. A 
sail needs strength to resist mere tearing 
alone. A flying-machine’s wings must in 
addition be so rigid that they will keep its 
shape in the worst hurricane. Only the 
pilot of an airplane knows how his wings 
are strained when he dropsat a steep 
angle from a height of five thousand 
feet in a swift downward glide for 
It must bend no more than 
were made of cast iron. To 
this stiffness the modern 
airplane owes” its superior 
stability. 


‘Testing the wings of the great 
biplane by crowding upon it 
a maximum human load 
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Lost in New York? Consult an Electri- 
fied Street Directory 


‘HE man from Oshkosh or Paducah 

can easily find his way around New 
York city if he happens to stop at one 
of the thirteen hotels there which have in- 
stalled the electric directory. 
He can find the location of 
any building, street, or 
carline by pushing an 
electric button on 
the keyboard, for 
the location he is 
seeking will be il- 
luminated by a little 
six-volt incandes- 
cent lamp. 

The directory 
board is sixteen 
square feet in area 
and the map is di- 
vided into fifty-six 
sections for the city 
of greater New York. . 
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connected with the phonograph. The receiv- 
ing station may located some distance 
from the actors and camera, so that as 
the people move about the stage their 
distances from the radio receiver will re- 
main relatively unchanged and their words 
heard at about the same 
strength. 

‘An oscillating vac- 
uum tube will supply 
the necessary high fre- 

quency current, and 

the batteries used 
to run it may be 
made of very. small 
size. A ground con- 
nection is secured 
through contacts 
placed on the soles 
of the actor's shoes 
and arranged to 
touch a metal plate 
on the stage; the 
diminutive aerial re- 
quired may be con- 
structed of a few 


will always be 


The current for the 
board is furnished 
by storage batteries. 


Taking Records of Sounds by Wireless 
for Talking Motion Pictures 


‘HE problem of making talking motion 

pictures has been attacked by many 
inventors, but no more ingenious sugges- 
tion than that of Mr. Wi m B, Vansize 
has been brought out. ‘Aceoriag to Mr. 
Vansize's plan, each actor is equipped with 
a tiny wireless telephone transmitter, and 
his speech is sent through the ether by 
“radio” to a receiving station which is 


fy ei — 


Fe ning neem fe pon 


When the deit babion iv pesbed the 
flashe 


is worn by the actor. 
oscillating vacuum tube supplies high-frequency current 


thin wires projecting 
upward a foot or 
two above the actor's head, or may merely 
be a sheet of thin metal foil fastened across 
his shoulders under his coat. The micro- 
phone transmitter which his voice operates 
need not be visible, for it has long been 
known that the vibrations of one’s chest 
are amply strong enough to operate a tele- 
phone transmitter held over the lungs. 
The wireless waves sent out by each 
actor’s radio telephone transmitter too 
over the space separating the stage from 
the receiving station, which may be several 
thousand feet away, and there affect 
a very sensitive wireless detector. 
This instrument converts the 
speech waves into telephone 
currents, which are carried 
back to the recording phono- 
graph by a wire telephone 
line. The sound-recording in- 
strument may be either a 
magnetically controlled wax 
cylinder phonograph or a 
“telegraphone,” which latter 
uses a thin steel wire instead 
of a soft cylinder or disk, and 
makes its sound records mag- 
netically. Whatever type of 
recorder is used, it is mechani- 
cally connected with the mov- 
ing picture camera. 


es into view 


The Newest Automobile Conveniences 


Thoss shay 
sypporting i 


A new shock 
absorber _ which 
takes up shocks 
before they 
reach the car 
springs and the 
body of the car 


A plate or truss 
which provides 
a temporary re- 
pair for a broken 
spring. It sup- 
ports the breale 
longitudinally 


dome | 


‘The man who is pressed for time has his car fitted 
up with a disappearing desk and typewriter 


Aspring cushion 
tire to eliminate 
blowouts. The 
inner tube is a 


three feet long 


‘An automatic lift which enables the autoist to “(get out and get under” without lying on his back. 
‘The car is run on to the lift under its own power. The lift is both demountable and portable 
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Labor-Saving Automobile Attachments 


Two trucks, one backing up while the other went ahead, moved this house seven miles across 
country in 'a few hours. By old methods of house moving the job would have taken weeks 


A spark-plug 
cleaner which 
makes it un- 


i necessary to 

take the plug9 © -——————______|_ 
‘An attachment by which a Ford apart to Lifting a 1000-pound wheel to 
is converted into a six to twelve scrape off the hub of a motor-truck with a 
horse- power stationary engine the carbon crane 


Coa 


‘A small transformer, wired as Pressed down with the foot a 
shown, gives _steady-burning slot -block locks the gearshift 
electric lights on a Ford car lever, thus foiling thieves 


Measuring Motor-Truck 4 
Loads Automatically 


A dial registers the readings from all 
four wheels as the load is distributed 


VERLOADING of motor trucks 
would be entirely eliminated if all such 
trucks were fitted with the novel load- 

measuring device shown in the accompany- 
ing illustrations. The apparatus makes use 
of the relative motion between the axles and 
springs of a vehicle as loads are applied. The 
varying deflection of springs for loads of dif- 
ferent weights is allowed for by calibrating 
the dial scale on which the loads are read. 
The device differs from most others of its 
kind in that the weight carried on each 
wheel is recorded on the dial as the load is 
distributed, and not only that on the rear 
wheels. The proportions of weight over 
the truck body must be the same as when 
the device was calibrated or else the read- 
ing will not be a true one, This makes it 
possible for the load to be properly dis- 
tributed over each wheel. 
|, The readings are obtained 
through the use of four v 
cal racks, each carried rigidly 
on a strap round each axle 
near the ends, the rack re- 
volving a spur gear mounted 
on the frame and driving a 
longitudinal shaft inside the 
frame channel through a 


Detail of the rack which 


Overloading is one of the greatest dangers 
which the motor-truck owner fears. It is 
a question of correct weight distribution 


bevel-gear unit. The revolution of the 
shaft is transmitted to the reading dial 
placed on the dashboard of the truck in 
sight of the driver by means of a flexible 
shaft. 

‘As the load is put on the truck, that 
portion supported by each wheel forces the 
spring carrying that wheel down and causes 
the spur gear on the frame to revolve about 
the rack nearest that spring, simultaneously 
turning the ‘corresponding longitudinal 
shaft and the flexible shaft registering the 
relative motion between the 
spring and the axle on the 
reading dial. The weights 
carried on the other three 
wheels are registered in a 
similar manner, 

The registering dial is a 
clever piece of mechanism 
which consists of a cylindri- 
cal casing with a central 
fixed stud carrying loosely 


revolves the spur-gear four gears of like diameter 
mounted on the frame 
X f VERTICAL RACK 
AS a BEVEL GEAR AXLE STRAP 
dared lrcexiBue SHAFT 
LONGITUDINAL DIAL DRIVE SHAFT 
[AXLE 51 VERTICAL 
RACK 
VERTICAL, 
Jaxce strap [ «Rack 
DAL 
LONGITUDINAL OLAL DRIVE SHAFT 
eaviiteeha [FLEXIBLE SHAFT 


BEVEL GEAR AXLE STRAP 
VERTICAL RACK 


readings are obtained through four vertical racks, each carried rigidly on a strap round 
axle near the ends and each revolving a spur gear driving a shaft through a 


bevel-gear unit 
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spaced along its length on 
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fluid well with a screw-in 


telescoping journals. 
Each journal carries a 
hub to which are attached 
curved radial arms or 
spiders of similar contour 
but of varying sizes. At 
their outer ends each set 
of spiders carries a con- 
centric ring in the same 
plane and these together 
constitute the face of the 
registering dial. 

‘These rings are moved to 
the left or right of an 
assumed zero load line drawn 
from the center stud to the 
circumference of the casing 
by means of spur gears on 
the end of each flexible 
shaft which extends through 
the back of the casing. The 
spur gears are within the 
casing and are arranged as 
planets around the central 
stud and in mesh with the 
corresponding gears carried 
on it. This gearing is so 
arranged that the movement 
of the rings clockwise in 
reference to the zero line 
refers to the loads carried on the two right 
wheels of the truck, looking toward the 
front, and the counter clockwise turning of 
the alternate rings refers to the loads on the 
left wheels. Calibrations on each ring 
enable the load on the corresponding wheel 
to be read directly in multiples of 100 
pounds or fractions of tons as desired. 

With the dial mechanism remaining the 
same, the movement of the registering 
rings’ may be accom- 
plished in two other 
ways in one of which 
a piston attached to 
the vehicle frame 
works in a cylinder 
substituted in place of 
the vertical rack on 
the axle to force a 
fluid to a second cylin- 
der having a piston 
whose rod carries a 
rack turning the end 
of the flexible shaft 
leading to the measur- 
ing dial. The latter 
cylinder may be pro- 
vided with a small 


rear 


A 


fee for — Register for 


: How 
of the shaft 


sliding letter rack utilizes the waste space 
under the desk. This is locked into place 


piston by means of which 
the compression of the 
fluid may be varied for 
calibration purposes. 

Still another method 
employs a_ steel tape 
attached to the top of 
the axle near each wheel 
and carried over a roller 
on the vehicle frame and 
thence to a take-up wheel 
with a spring coiled 
around its axle and its outer 
end made fast to the frame. 


Not Even the Space Under 
This Desk Is Wasted 


ENRY J. WILLIAMS, 

of Brookline, Massa- 
chusetts, has patented a 
filing rack which utilizes the 
apes under the desk beyond 
the reach of the knees. The 
rack slides forward when 
the letters are being filed; 
then a push by the hand 
sends it back out of the way. 
The desk is thus as comfort- 
able as before, while expen- 
sive floor space otherwise wasted is made 
use of. 

The rack consists of a platform which 
is supported upon waxed strips for guides. 
The platform can always be reached by 
the foot and drawn forward when wanted. 
A light chain on the platform is attached 
to the rear of the desk so that the rack can- 
not be pushed too far forward and the letter 
files be spilled. 


on 
Rep tort 


right rear 


is transmitted 


Two bars are provided in 
front, which when brought 
together and locked, prevent 
the files from being removed. 

The most popular 
office desk of the pres- 
ent day is the flat-top 
style. Under it there 
is an unusual amount 
of space which could 
easily be utilized to 
advantage by the in- 
stallation of such a 
cabinet or rack as 
the one described. 
The material or books 
are kept free from 
dust. 


Our Big Guns and How They Are Made 


It is the most powerful thing on earth, is a great gun, but 
its actual firing life is not as long as the life of a butterfly 


Illustrations by Kadel and Herbert 


T is not easy to understand what the 
power of a gun really is—its penetrat- 
ing and destructive power. What we 
call a 15-inch gun—which means one whose 
muzzle or hollow part is 15 inches in diam- 
eter—will hurl a shell right through a plate 
or wall of the hardest steel 12 inches thick 
seven miles from the muzzle. The power 
of the very largest land guns ever made— 
the German howitzers or 16.5-inch guns: 
is such that one of their missiles cracks open 
a steel and concrete fort as if it were a nut. 


“Built-up” and Wire-wound Guns 
and What They Are 

There are two classes of guns—naval 
guns and army or land guns. Because they 
can be manipulated more easily than those 
of a ship, land guns are the heavier. 
From eight to ten miles is the greatest 
distance that a gunner can cover success- 
fully at sea. The largest naval gun is the 
15-inch English gun on the famous super- 
dreadnought, and the largest land gun is 
the German howitzer. Of the two the 
naval gun fires a shell weighing over half 
a ton, while the other fires a projectile a 
ton in weight. But the new giant 16-inch 


guns of the United States defending the 
Panama Canal and New York at Sandy 
Hook shoot projectiles weighing 2,370 
pounds, which is over a ton, These im- 
mense steel guns can sink a ship before it 
has really come into sight on the horizon, 
the location of the battleship havingbeen 
determined by airplane or tower. 

How are these huge pieces made? The 
first step is the making of the pig iron from 
iron ore in large furnaces like towers, 
called blast furnaces. Then the pig iron 
is melted with other steel in large steel 
furnaces called “open hearth,” until it is 
freed of its impurities and converted into 
steel. 

The melted steel, thin as water, is run 
from these furnaces into big iron molds 
where it is allowed to cool into large solid 
cylindrical or corrugated blocks. After 
cooling these are reheated and reduced in 
size by pounding them with big steam ham: 
mers and squeezing them in rolls until at 
last the steel is pressed into a long barr 
like mass, the embryo of a real gun. Thi 
long skeleton of the inside of a gun must 
be bored out from one end to the other on 
immense lathes, some over 


man is leaning against his completed work—an immense steel gun—the 


The 
most powerful product of his skill. The various hoops that go to make up 
‘such a weapon are easily picked out—large steel bands which are put on 


Stages in the Making of a Big Gun 


At the top, a glimpse of 
one of the big gun-heat- 
ing furnaces. The huge 


steel ingots or blocks 
are heated before they 
are worked or forged to 
aller size, just as a 


F 
by means of some OF the 
mechanism shown and 
insert them into a furnace 


or soaking fur- 
they are called, 
by gas, cil 
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90 feet long. Heavy as the mass is, 
a huge lathe turns it around as 
easily as a body turns a spool. 

After the inside has been rifled 
or scored to form an inside surface 
that gives the shell a twist before 
it leaves the muzzle and causes it 
to fly straight, the lower or muzzle 
end of the gun made larger. 
This may be accomplished in one 
of two ways. Either additional 
shorter steel tubes are placed over 
the main inner tube, or the main 
tube is wound with wire and 
finished with an outer tube. The 
wire-wound guns are usually the 
heavier and are used on board ship. 


Why the Wire-Wound Gun Is 
So Strong 


The gun bound with wire is 
really stronger than the one built 
of bands or rings of steel, one on 
another; for the wire reinforces the 
gun tube so that it will safely with- 
stand the tremendous strain which 
is constantly put on it when it is 
fired—said to be as much as seven- 
teen tons pressure on each square 
inch, This means a pressure on 
every little space inside the gun 
as big as a domino of over 38,000 
pounds, No wonder that a gun 


The upper portion of a blast furnace in which pig iron 
is made—the first step in making steel. These men 
are dumping iron ore, coke and limestone into the 
large hopper. ‘The materials are allowed to fall at 
intervals into the inside of the furnace where the 
intense blasts of hot air cause them to melt, mix and 
fuse together until they are tapped out at the bottom 


a large mold and allowing it to cool. After it is cold 
to the large forge shop for conversion into a big gun. This block weighs something over 111 tons 


ig the hot liquid steel into 
in the manner here shown, 


Charging the Furnaces with Iron Ore 
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resemble stacks. In fact they are more like giant chimneys, the gases ascending and the ore and fuels descending. Part of each furnace or 
stack is visible. The two dome-like objects, nearly as high as the blast furnace, are two of the three stoves always necessary for running such 
These stoves heat the blast to a high temperature which is the principal factor in converting the ore into iron in the blast furnace itself 


a furnace. 


A Great Modern Gun-Shop Where the Giant 


SIIITY PS 
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‘The immense machine shop of one of the largest American steel companies making big naval 
and army guns. The sides of this vast building are lined with machine after machine and 
lathe after lathe for cutting off and reducing to accurate size sections of steel for various 
Purposes. Extremely accurate and skilled work is done here by experienced mechanics. 
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Tubes of Guns Are Machined by Lathes 


44 Popular Science Monthly 


The red hot steel about to be plunged into 
the oil tank for what is known as its “heat 
treatment.” The tank extends down into 
the ground. The plunging of the hot steel 
into the oil suddenly cools it and hardens it 
‘and refines its grain or texture. After thi 
it must be heated up again to temper it 


must be strong and that its life is short! 

In the case of a “built-up” gun, as it is 
called when made of hoops or bands of 
steel, the outer tubes or rings are shrunk 
or sweated on—that is, they are heated 
so that they expand or swell a little, as all 
steel does when heated, and then while 
hot they are fitted over the inner part 
and allowed to cool and shrink, or contract. 
In so doing they fit very tightly on to the 
main tube. In making a wire-wound gun, 
the wire is wound or coiled around and 
around until more than one hundred miles 
of it has been wrapped around the big 
cannon. A 12-inch gun requires 117 miles 
of wire weighing about thirteen and one- 
half tons. Although the strength of the 
wire is such that it gives great resisting 
force to pressures exerted sideways, it does 
not bestow strength lengthwise. Therefore 
an extra thickness of metal must be put 
on the muzzle of the gun where the vibra- 
tion caused by the shell leaving the gun 
is the greatest. 

The breech or back end of a gun is a 
very important part. Here the shell is 
inserted in a specially built chamber. 
After the shell is in place, the breech is 
closed by the shutting of a very complicated 
and strong door. It is fastened or fitted 
in the gun by extremely strong screws so 
that the charge will not burst the gun 
open at the back when it is fired. 

Sometimes a shell explodes in the barrel 
of the gun. In a wire-wound gun the 
wire tends to prevent a grave disaster; it 
hinders the steel tubes from bursting into 
many pieces and flying in every direction. 
The solid gun is wholly built of tubes, 
while in the wire-wound gun there may 
be one or two tubes over which the wire 
is wound with the jacket tubes shrunk 
over the wire. A bush for the breech-ring 
is screwed into the rear end, which is also 
reinforced by a breech-ring outside. 


Heat Treatment and What It Means 


With all these precautions to make a 
big gun strong enough to withstarld pres- 
sure, the result would not be successful 
except for the extreme care in making the 
steel and its “heat treatment.” Steel in 
its crude state, or when originally cooled 
from its molten or liquid condition, is one 
mass of crystals relatively large and in- 
timately knit together. But when these 
crystals are large the steel is not as strong 
as when they are small and fine. The 
object of heat treatment is to render all 


Forging a Great Gun 


One of the tremendously powerful “mechanical blacksmiths” or hydraulic presses which work 
down to smaller sizes the white hot large steel blocks or ingots. Gradually they are thus converted 
into long cylindrical pieces, the embryo or starting point of the gun itself. These immense 
presses are worked by levers which cause the ram in the center to obey the will of the operator. 
‘Cranes and mechanical apparatus, as shown, can turn this red hot block over and over at will 
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Cooling the Steel Under Pressure 


Steel, when it cools, contracts to such an extent that a hollow space is always left in the center 
of the upper part of a large body of metal. The extent of this cavity, or “pipe,” is greatly 
reduced under pressure so that this natural contraction is taken up or prevented and a 
solid block obtained. The picture represents what is known as a fluid compression plant 
or press in which hot steel can be allowed to cool under a constantly increased pressure 
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‘Making the first cuttings from a large round forged steel block which is to become part of a big 
gun, The work is being done on a large lathe in the machine shop plant. Another steel 


ingot or block can be seen just at the edge of the picture. Powerful cutting tool: 


the crystals fine or to “refine the grain” as 
it is called. To do this the steel gun in 
one stage of its manufacture is heated 
until red hot throughout. In this condition 
it is suddenly cooled by lifting it high in 
the air and lowering it with a big electric 
crane down into a big tank of oil. It is 
thus suddenly cooled and the crystals 
made very small. 

But the gun in this condition is so 
hard that it has to be tempered or annealed. 
This is done by heating up the steel again 
to a lower temperature and cooling it 
slowly. This operation greatly toughens 
and strengthens the steel. 

There is something wonderful and also 
mysterious about the flight of very heavy 
shells and the energy that makes them go. 
It is,. of course, the charge of powder in 
the back end of the gun that does the work. 
An electric spark explodes the charge, 
which is usually a nitro-glycerine com- 
pound. If gunpowder increased in the 
requisite quantity, the gun itself might 
burst before the shell was driven out; 
modern smokeless powder burns more 


re necessary 


gradually. You can light a cigar with it, so 
slowly does it burn, The principle of the 
phenomenon is that the explosive is, when 
ignited, at once changed to a gas which, 
confined in a tiny steel chamber, must 
find its way out. As it does, the shell is 
forced out by the only opening left. 

‘The life of a big gun is surprisingly short. 
The powerful explosive, such as cordite 
for example, creates an intense heat on 
the walls of the cannon. This gradually 
melts at each shot a little of the inner 
surface, constantly wearing away a thin 
layer of the steel. It is sometimes called 
the erosion of a gun. This erosion, or 
wearing away, is so persistent and gradual 
that the very big guns can be fired only 
a limited number of times. It is said the 
actual life—that is the sum total of the 
time consumed in the firing of the shots 
as long as a gun lasts—is really in some 
cases not more than a second or two. After 
that a new steel lining is put in. 

Many things have been tried to reduce 
erosion, for the cost of one large gun runs 
into many thousands of dollars. 
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Two thin coatings of 
plaster of Paris are 


washed lightly over 
snugly fitting jerseys 


‘The cast comes off in 
sections and is then 
filled in on the inside 
with papier miché 


Making a Second ‘‘Self"' for 
Dressmaking Purposes 
ITTING is the hardest 

tedious part of dressmaking. 
woman could make her own clothes and 
save a good percentage of her pin-money if 
she were sure that the garments would have 
the proper “set.” There are various kinds 
of dress forms on the market to meet thi: 
need. One of them, recently invented 

Wayne T. Sachs, of Los Angeles, Cal 

cast on the lines of the 

living figure to be 

fitted. 

To make it, two 
jerseys are fitted 
snugly over the 
body, The outer 
one is made in 
two sections 
connected by 
strips of tape. 
After the jer- 
seys are ad- 
justed, a thin 


and 
Many a 


most 


The little automobile is a single-passenger model, 
but it is capable of accommodating a trailer 
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wash of plaster of Paris is applied to the 
outside. When this is partially dried 
another coating is applied. After this 
second coating has dried a little, the tapes 
connecting the two portions of ‘the jersey 
are untied, and the two parts, front and 
back, are taken off separately and allowed 


to dry thoroughly. The shape is then 
filled in on the inside with papier maché. 
It requires only about an hour to make the 
form, which is less than is often required 


by the modiste for one fitting of a fashion- 
able expensive garment. 
Casts of the arms may also be 
made and attached to the form, 
so that the figure is complete. 
The mold may be used on any 
lay-figure standard or it may 
be set on a table or stand of 
convenient height. The 
only objection to it is that 
it is not adjustable. If 
the stout woman makes 
up her mind to reduce 
and accomplishes her pur- 
pose she will have to 
order a new dress-mold in 
consequence. Similarly, 
the too-slender woman 
should not use her dress- 
mold after she has been 
through a building-up course 
of treatment, until she has 
had its lines altered. 


‘The Youngest Manufacturer 
of Automobiles 


LTHOUGH only twelve years old, 
Clarence Suttcliffe, of Aurora, IIL, has 
constructed a real automobile which makes 
record time for its size. His materials were 
obtained mostly from scrap heaps. His 
one purchase was a one-quarter-horse- 
power gasoline engine. 
The hine is belt-driven and will make 
a speed of fourteen miles an hour. 
In the absence of a clutch, the 
young manufac- 
turer shuts off 
the engine by 
means of a foot- 
lever. When 
rounding cor- 
ners he presses 
down on the 
lever; this 
shuts off the 
spark. Thecar 
iscalled “G-3.” 
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The Laundry Keeps Pace with the 
Fashions. It Irons Stockings 


HIS is the day of conspicuous and 

elaborate hosiery. The laundering of 
stockings and socks has had to keep up with 
the fashion. Formerly it was necessary 
only to smooth out the wrinkles, regardless 
of any “shine” that might 
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An Alarming Alarm for the Burglar. 
He Could Never Turn It Off 


N entirely new burglar alarm which 
prevents a burglar from opening your 
window stealthily at night has been 
patented by William Connoly, of New 
York. Once the window is started upward, 
the noise of the alarm 


be imparted by the iron. 
In home laundries the 
queen of the washtubs 
often considered it un- 
necessary to iron the 
hosiery at all. 

Now, however, a fine 
stocking can be laundered 
in such a way that it will 
look exactly as it did when 
new, A stocking ironer 
has been invented which 
employs forms over which 
the wet stockings are 
drawn after they have 
been washed and rinsed. 


will upset the nerves of 
the burglar himself. 

The alarm is extremely 
simple. An automatically 
locking push-button fits 
into the window frame 
just above the lower win- 
dow. A flat-head bolt is 
screwed in back of this 
push-button and makes 
contact with the iron 
mounting in which it 
slides. The bolt and the 
button are normally 
pushed in their outer- 
most position by a spring 


The steam heat is turned 
on and the stockings are 
dried and ironed at the 
same time from the heat inside the forms. 
In this way the original shape and luster of 
the stocking is retained and any embroid- 
ered design is brought cut in relief. 

The ironer is intended principally for 
use in large laundries having steam power, 
although it can be adapted for the home 
laundry. The forms are of all shapes and 
sizes, They prevent shrinking of all-wool 
stockings, also. 


Raising the window pushes in the 
button, closing the alarm circuit 


inside the mounting. 
Should Mr, Burglar 
jimmy the window, the 
button is pushed in as the window is being 
raised. Immediately the head of the bolt 
passes a contact finger. The bell circuit is 
ie closed through the bolt and the finger. 
Thereupon the righteously indignant land- 
lord reaches for his gun. The iron finger 
sigs the button from being brought 
hack. So if the burglar supposes he can 
turn off the alarm before anyone inside 
hears it, he will be horribly disillusioned. 
Only'a person familiar with this alarm 
can turn it off. The flat head of the bolt 
contains a slight notch. By turning the 
button in a certain position, the notch will 
come opposite the finger, and the bolt-head 
can slide through. Simple though this is, 
the burglar’ would never think of 
doing it; neither would he have 
time enough to do it if it 
should flash across his mind; 
for there is nothing faint- 
hearted about the 
alarm. Its evident 
intention isto arouse 
not only the mem- 
bers of the house- 
hold but the police- 
man on the beat and 
all the neighbors on 
the block or in the 
vicinity. 


Fighting the Big Guns from Balloons 


wpe = 


‘The sausage balloon is provided with a 
wind bag which keeps the balloon nose 


HERE never was a time in the 

history of fighting when a general 

did not envy the birds. If he could 
only hover over his enemy and see for 
himself what was going on! Since he 
could not do that, he used such makeshifts 
as he could devise. But the first real spy- 
ing on the enemy came when the balloon - 
was invented. 

Someone asked Benjamin Franklin what 
he thought of it. “It is a newly born child,” 
he replied. - That was non-committal; also 
prophetic. At all events, the French 
revolutionists, daring adventurers in war 
as well as in politics, adopted the balloon 
at once as a superior substitute for the 
old watch tower. They held it captive 
by a rope, quite in the best Twentieth 
Century way, and used it very effectively 
in battles to drive home revolutionary 
truths. Their “‘aerostiers’” even dropped 
their messages on long streamers of paper 
weizhted with lead. 

When the dirigible and the airplane came, 
it was popularly assumed that the observa- 
tion balloon was to become as extinct as 
the dodo. Indeed, in the early days of 
the present war, observation balloons were 
never mentioned in the despatches as were 
the dirigibles and the airplanes. But as 
the war developed, as weapons changed 
their character and became even medieval, 
as all Europe was converted into one huge 
fortress, as warfare changed into a con- 
tinuous siege, as guns of unprecedented 
size and power were brought into action, 
lo and behold, the old captive balloon came 
into its own again with a vengeance! It 
came back with other discarded and ancient 
weapons—with steel helmets, and with 


Why the observation balloon still 
plays a part in war despite the 
airplane and the dirigible 


By Carl Diensthach 


hand grenades thrown from trenches. 

Battles of to-day are won by the 
most terrible of systematic artillery 
bombardments. The captive bai- 
loon, connected as it is with a bat- 
tery by a telephone wire running 
through the holding cable, renders it pos- 
sible to correct the range instantly, and 
therein lies its advantage over a constantly 
moving airplane. The balloon is at a 
disadvantage because of its distance from 
the enemy—a distance dictated by con- 
siderations of safety. But that disadvan- 
tage is compensated for by supplementary 
information gathered by the airplane. 

‘An active enemy rarely permits an ob- 
servation balloon to stay aloft for even an 
pet But as a rule the balloons are so 
far behind their own lines that they may 
stay up fora whole day. During the re- 
cent engagements around Arras, Sir Doug- 
las Haig reported that he had’ shot down 
every German balloon over a front of per- 
haps twenty-five miles. Such wholesale 
destruction of observation balloons is pos- 
ble only under exceptional circumstances. 
Ordinarily the ranges are too great. But 
artillery is not the only dread of the bal- 
loon, Small, wasp-like airplanes darting in 
and out with bewildering rapidity, throw 
firebrands on the thin bladder filled with 
gas, which explodes even more easily than 
dynamite. Threatened either by bursting 
shells, or by these firebrands, the obser- 
vation officers in the baskets of the bal- 
loons, must jump for their lives. 

The peculiar sausage-like captive bal- 
loons which are now used by all armies, 
were invented in 1894 by two German army 
officers. In Germany they are known as 
“kite balloons."" A kite balloon consists of 
an elongated gas bag with an arrangement 
by which the wind, caught in internal air 
compartments by check-valves, distends 
and stiffens the balloon against itself. A 
regulation kite bridle is used. The balloon 
is provided with a fin, consisting of an 
appended air bag, like a modern kite, and 
even with a regular wire-tail consisting of a 
rope having a series of steadying cones. 
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War-Time Uses of the Old-Fashioned Balloon 


Photos © Int, Film Sere. 


In the oval: An officer in the basket of a sausage balloon. Telephone receivers are 
strapped to the officer's head. ‘The wires run down through the rope to the ground. 
By means of the telephone he communicates to the battery the effect of each shot. 
Upper right hand picture: The man who is sent aloft often in the observation balloon 

ies a far more daring parachute artist than any man who ever risked his neck at 
county fair. The parachute was intended to serve as asafety device. In the 
whole history of aerial navig it never saved a single life in a cross-country 


Housekeeping Made Easy 


A permanent fix 
ture for holding 
windows open for 
ventilation and pre- 
venting them from 
@ opened fur- 
by intruders 


A. beater attach- 
ment on the ordi 
nary potato masher 
which adds greatly 
to its usefulness 


With these sealed water 
jars, butter, meats and 
other perishable food. 
stuffs can be kept fresh 
and sweet without ice 


With one revolution ofthe \@ 


crank a seed is removed 
from a cherry without 
losing any of the juice. 
The seed is dropped 
through an opening in the 


A dish washing device 
which has a small open’ 
like a nozzle through whic! 
clear hot water may be 
thrown on the dishes by 


5 Reenatn tat scree! 

bottom of the tray into a - , A raire.. A beak ee 
: (ere the brush.of the valve. 

Separate dish from that Sa ee end completes the clean: 

RCE eonree Se ey, @ soap compartment just ing process expeditiously 


above the bristles. The 
hot water passes down 
through the soap to the 
brush and plate surface 


Kettle made in aluminum having 
‘a double bail with handle so ar- 
ranged that it is self-tilting. 
‘The contents may be poured out 
or liquids drained off of vege- 
tables without removing the lid 


‘The usual difficulty of directing 
the breeze from an ordinary 
electric fan in the larger sizes is 
easily obviated by the ball joint 
in the stand. The fan may be 
set and clamped at any angle 
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Housekeeping Made Easy 


Food is put into the 
dog-crate shown at 


the left, through a 
small door in front 


A crate for shipping dogs 


A neat appearing and 


in safety and comfort with- sanitary dog kennel made 
‘out danger to the express from a barrel. There is a 
man and porters who must shaded resting place un- 


handle it on the journey the frame support 


sive 


Asshelved wire mesh 
rack for con- 


Tightenin: 
bale? 


Home-Made 


‘This motion picture camera 
is smaller and lighter than the 
professional machine and re- 
quires no tripod. It is aimed 
from the shoulder through an 
open finder. The substitu- 
tion of a motor-drive for the 
hand crank makes it possible 
to follow the movements of an 
object. Current is supplied 
from batteries in the pocket 


HY is the phonograph in every 
home, but not the motion picture? 
Chiefly, because celluloid films are 

highly inflammable, because rooms must 
be darkened, because screens must be set 
up, in a word because elaborate prepara- 
tions must be made. The making of 
motion pictures is hardly within the pos- 
sibilities of the average amateur. In pro- 
fessional motion picture photography, ex- 
tremely accurate mechanisms are employed 
at almost every step. Perfect results 
depend on the accuracy, judgment and 
experience of expert i 

The expert camera man is not called 
upon to develop his film. Developing 
processes are often as unfamiliar 
to the photographer as pho- 
tography is to the 
veloper. Fixing and 
drying the film is a 
separate branch of 
the process. Print- 
ing of positive film 
from the negative 
requires the at- 
tention of skilled 
mechanics who 
may be entirely 
ignorant of cam- 
era work or 
developing. 

Projection of the 
completed film is a 
mystery to almost the 
entire productive force: 
for some knowledge of 
electricity and are-light- 
ing is necessary. The 
operator must be alert 
and cautious. He must 


de- 
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Interior of the camera. The feed 
magazine will accommodate 100 
feet of film which is advanced 
by means of a single claw drive 


Paper Motion Pictures 


A safe and sane method by which you can make 
the pictures and exhibit them to your friends 


By Max Fleischer 


be entirely familiar with his machine and 
its dependent devices. Thousands of feet 
of highly combustible film must be driven 
directly across the path of the blazing 
arc-lamp’s concentrated rays. The speed 
of the film itself is all that keeps it from 
being instantly consumed. Failure of the 
drop-shutter, as the film slows down, would 
result in a blaze. The operator must be 
specially trained. As a rule, theater pro- 
jection machines are quite safe—that is, 
safe in the hands of an experienced operator. 

In view of all the knowledge and_ex- 
perience required to go from A to Z in 
the production and projection of motion 
pictures, considerable credit is due Mr. 
Hartwell W. Webb of New York, inventor 
of the home projector and camera, for his 
success in simplifying and reducing the cost 
of the process. In addition to making 
its operation safe, he has practically suc- 
ceeded in leveling the complete apparatus 
to the home basis of the phonograph. 

Mr. Webb has produced not only a 
motion picture camera which is almost as 
simple in operation as the kodak, but also a 


projector which requires little more 
knowledge to operate than the 
magic lantern. All fire 


danger has been eliminated 
by the perfection of a paper 
film. Incidentally, he has 

found the paper film to 
be far more durable and 
economical than the 
celluloid. 

His camera, which 


HAAN 


End settion of spring 
belt reduced, forms a 


A spring belt, reduced 
at one end to fit the 
‘opposite end of the 
belt, makes a threaded 
flexible engagement 
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weighs about fifteen pounds, is considerably 
smaller than the professional machine and 
is operated by a small electric motor. A 
cell of dry batteries carried in the operator's 
pocket supplies the necessary current. The 


been perfected in which the negative is 
chemically converted to a positive with 
remarkable results. One solution removes 
the silver nitrate from the negative; another’ 
bleaches the shaded and dark portions 
leaving the film 


Developing the film in 
the form of a coil re- 
duces the quantity of 
solution required. 
About three quarts 
‘of solution will de- 
‘velop 500 feet of film 


Below: Method of 
coiling the film over a 
wood core for immer- 
sion. A frilled cellu 
loid strip is used as a 
‘separator between the 
layers of coiled film 


camera can be 
loaded in day- 


light. No 

tripod is nec- 

essary. 
aa The amateur 
flues Photographer 
separating strip who has de- 


veloped his 
own films will 
require no ad- 
ditional knowledge for developing the paper 
motion-picture film. The film is wound 
around a wood core together with a 
celluloid strip frilled on the edges. 
The frill acts as a separator be- 
tween the layers of the film and 
at the same time allows the de- 
veloping solution free access to 
every part of the surface. The 
film is rinsed, fixed and washed 
in the usual manner. It is dried 
on a collapsible wooden drum. 
‘An important feature of Mr. 
Webb's process is the produc- 
tion of the positive film. The 
paper negative film is not trans- 
parent; therefore a positive film 
cannot be made by contact. 
Even if it were possible to do so, 
it would not prove practical for 
the amateur, because motion 
picture film printing by contact 
is necessarily done by machinery 
and entails the additional ex- 
pense of another length of film. 
A much simpler method has 


of 45° under the lid 


blank. On exposure 
to light, the color 
values are reversed, 
the. most delicate 
tone dd gradua- 
tions being retained 
in the color rever- 
sion. 

By converting the 
negative into a posi- 
tive, it is evident 
that only one fin- 
ished positive film 
can be obtained from 
each negative. For 
quantity require- 
ments, a number of experiments have been 
made with the half tone or engraving proc- 
ess as a printing medium. In this process, 
the positive film is reproduced on a sensi- 
tized copper surface and etched with nitric 
acid to produce printing plates. In this 
manner an unlimited number of positive 
prints could be produced for circulation 
purposes, paper and ink being the only 
material required for the work. As the 


initial outlay for the half tone plates would 
be large, this met 
only 


od would prove practical 
for quantities running into the 


At left: The screen on which the 
picture is thrown is in a shadow box 


Translucent 


eiection trom 
toe aren 


inoue 


Pape fen 
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thousands. One hun- 
dred feet of film could 
then be sold for a little 
more than the cost of 
the paper, or rented 
for much less. 

Two types of pro- 
jectors have been 
made. One model is 
intended for use in 
schools and churches, 
while the other is suit- 
able for home use. The 
operating principle of 4— 
both types is the ‘This form of 
same; there is a projector is 
difference only in intended for 
the range of focus. $implages. 

The home model It may be 
is built into a cab- operated by 
inet, resembling handormotor 
that of a phonograph. In fact, 
phonograph cabinets with slight 
interior alterations are at present 
being utilized to assemble the 
home projector. 

Paper film being opaque, it 
must be reflected, rather than 
projected on the screen. In 
carrying out this principle, the 
projection machine is placed in 
the lower part of the cabinet 
with its lens directed upwards 
towards the lid. Fixed directly 
over the projector is a brace 
containing a ring of nitrogen 
lamps and reflectors which are 
arranged to throw their concen- 
trated light on a spot over which 
the paper film passes. Since the 
nitrogen lamp is very cool, there 
is no danger of burning the film. 
The picture is reflected upwards 


Reflectors Hout tays 
Electric lamps tere” 


/ 


Light rays to film 


At left: In- 
terior ofthe 
protecting 
mechanism 


Circular 
arrange- 
ment of 
the lamps 


to a mirror disposed at an angle of 45 de- 
grees and thence to the screen attached 
to the lid of the cabinet. 

A small motor drives the pro- 


jector mechanism, elec- 
tric current being sup- 
plied to the motor and 
the ring of lamps from 
any convenient lamp 
socket. 

_ In addition to the 
animated pictorial rec- 
ord that can be pre- 

served of family and 

Pictures of friends and of in- 
absorbing in- teresting incidents 
terest can be of sentimental 
fiends and value, Mr. Webb 
members of proposes to estab- 
one's own lish a circulating 
family jibrary which will 

furnish by mail, at nominal 

cost, films of current interest 
occurring the world over. Judg- 
ing from the popularity of the 
motion picture theatre, there is 
every reason to believe that the 
home picture cabinet will prove 
as popular as the music cabinet. 

It can be made to harmonize 
with the surrounding furniture, 
and is as ornamental as the pho- 
nograph cabinet, with which it is 
identical in appearance except for 
the screen on which the pictures 
are projected. This screen \is 
collapsible when not in use. It 
is set in an ornamental frame 
which serves as a shadow box, 
so that the pictures may be 
shown in broad daylight as suc- 
cessfully as they can at night or 
in a darkened room. 
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A New Type of Caterpillar Motor-Truck. 
It Can’t Stick in the Mud 


‘HE novel commercial vehicle shown in 
tion differs 


the accompanying illus 
from other 


The Convalescent Soldiers Are 
Ingenious Toy Makers 


HE war has indirectly been the cause of 
driving many erstwhile clerks and 


forms of cater- 
pillar tractors 
in that it has 
one caterpillar 
or track-lay- 
ing unit in the 
rear and two 
wheelsin front. 
It is substan- 
tially a three- 
wheeled vehi- 
cle with the 
track-layer as 
the third 


mechanics but 
now _ soldiers 
into the ranks 
of the toy 
makers. The 
invalid soldier 
finds not only 
employment 
for his en- 
forced idle 
hours but a 
certain amount 
of recreation 


wheel. It has 
a much greater 
speed than a 
conventional track-laying tractor. Fifteen 
miles an hour is within its capabilities. 

It is especially intended for hauling 
trailers over rough country roads, but it can 
run over improved state highways by 
reason of the rubber tires on its front 
wheels, 

The front wheels are of steel with wide 
steel tires. The rubber tires are fitted in 
the center of the steel tire. 

When running over good roads the front 
wheels are supported 


vehicle, 


with the track-layer as the 


well in de- 
sing original 
‘The track-laying caterpillar motor-truck is a three-wheeled toys. 


In order to 
make a really 
successful toy, one must needs have a more 
or less intimate knowledge of child-nature. 
The men who made the designs shown in 
the accompanying photographs must have 
had in mind a picture of some toddler leav- 
ing all the expensive toys that Santa Claus 
had left around the Christmas tree and 
going persistently back to mother’s old 
dust-brush or broom. 

The articles pictured, the work of maimed 
or blind soldiers, were exhibited at the 

Lyons Faii Black 


third wheel 


on the rubber tire 
but when soft roads 
are encountered they 
sink into the ground. 
The wide steel tires 
then support the trac- 
tor and prevent it t 
from being mired. 

If any of the trailers 
should stick in the 
mud, a rope around 
the winch on the 


- 


and white paint and 
large shoe-buttons for 
eyes converted the 
long-handled brushes 
and brooms into in- 
dividualities, | while 
clever carving in con- 
junction with paint 
and shoe-buttons and 
wooden wheels made 
stands for other types 
of brushes, which im- 


track-laying unit is 
employed to extricate 
them. Although this 
truck is equipped with 
the caterpillar unit it 
would not be possible 
for it to negotiate 
shell craters and deep 
trenches as readily as 
its predecessor, the 
British tank. Hence 
it is not designed for 
war service. 


© toe. Fite Sere. 


The 
were converted 
black and white paint and shoe buttons for 
eyes. They required some clever carving too 


Jong-handled brushes and brooms 
into individualities by 


mediately b:came 
fierce and wonderful 
animals with accom- 
modating holes in 
their noses for strings. 

But the toys do not 
lose their utilitarian 
quality permanently. 
When they are no 
longer needed as play- 
things they may be re- 
turned to their hooks 
in the kitchen. 
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A small quantity of the 
solution is forced into the 
tire, When the wheel re- 
volves, the fluid spreads 
in a thin film over the 
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According to chemists’ reports the solu- 
tion does not injure the inner tube in the 
least, but is, on the other hand, a preserva- 
tive of rubber. Under-inflation is the 
cause of the majority of tire troubles. With 
the new solution the proper air pressure 
is maintained at all times in the inner 
tube, 


On Land a Submarine Travels at 
Tortoise Speed 


) her great surprise, the U.S. Sub- 
marine H-3, of the Pacific division, 
woke up one day to find herself 
high and dry on the sands of 
Samoa Beach, California. It was 
not exactly the proper place for 

a perfectly respectable subma- 
rine,and plans wereimmediately 
devised to launch her. The best 
launching place was Humbolt 
Bay, nearly a mile distant, where 


Pores of the inner li XS 
eee vate "the land goes down rather ab- 


A Solution Which Promises to 
Solve Some Tire Troubles 


SOLUTION which is injected into the 
inner tube of an automobile tire 

through the stem is said to keep the tire at 
normal inflation and to make it practically 
puncture proof. The solution lies in a 
fluid state at the bottom of the tire, occupy- 
ing only six per cent of inner space, except 
when the car is in motion, when centrifugal 
force carries it around the tire in a thin film, 
thereby sealing all porous places that cause 
slow leaks. The fifty or eighty-pound pres- 
sure forces the solution into 
every infinitesimal open- _—_ 
ing where air leal 
out, and at once 
seals it, 


ruptly from the shore. So the subma- 
rine was jacked up and laid upon a wire 
cradle formed between two huge logs. The 
cradle and its burden, wheeled upon small 
logs as rollers, were then moved slowly 
forward by hauling on a block and tackle, 
This is the first authentic report of a 
bona-fide submarine taking an overland 
journey. 

As a land animal, however, the sub- 
marine is not very spry—she makes about 
one hundred and fifty feet in an hour. 
Under water she travels at from six to eight 
miles an hour. Hereafter she will prob- 

ably be more careful about 

ping away from shore 

and out of the path 

of breakers and 

~ inrushing 
tides. 


|. 8. Submarine H-3 became beached, she had to be jacked up on a massive log cradle 
and pulled on four sets of huge rollers to a suitable launching place nearly a mile distant 
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Typewriting in.Code on a Specially 
Constructed Machine 


HE war has brought forth many devices 

for communication in code; and many 
different codes are used in the different 
departments, as well as among individuals. 
The invention of a typewriter which will 
print in code follows as a natural con- 
sequence, for time and speed cannot be 
sacrificed continually, even in the interest 
of secrecy and safety. 

The code typewriter is a complete type- 
writer, standard keyboard, with nothing in 
its appearance to indicate that it is not an 
ordinary typewriter. On this machine a 
stenographer may produce the cipher 
writing with the same speed as though he 
were writing in English. It is the in 
tion of Edward Hebern, of Oakland, Cal. 

All the characters of a standard keyboard 
may be represented, in the cipher of letters. 
In placing figures and other characters not 
letters into cipher the shift key not 
operated, but in order to translate them out 
of the cipher it is necessary to hold down 
the shift key in copying the cipher letters 
that represent figures and other characters. 

For the receiver of a cipher message to 
ascertain what letters represent other 
characters than letters, he simply copies the 
whole of the message. The parts repre- 
sented by figures remain in cipher. He 
then sets the shift key and recopies those 
portions; the result will be that the figures 
or other characters will be printed. 

An unlimited number of different codes 
may be used. A change of code is effected 
without changing the position 
of the letters on either the 
keyboard or type. The 
code is changed by means 
of a small aluminum de- 
vice called the “code 
bar,” weighing about 
one ounce. It is 
simply withdrawn 
from a slideway and 
another bar, set in a 
different code, is in- 
serted. The code bar 
contains twenty-six 
graduated letter 
blocks. By unscrew- 
ing a thumbscrew 
and moving the let- 
ter blocks toa differ- 


‘A bunch-of fire-crackers to scare away the 
malicious spirits of storms and submarines 


Fire-Crackers: A Chinese Protection 
Against Submarines 
inese are superstitious, They 
stantly trying to slaughter the 
myriads of malicious spirits and sprites that 
are supposed to flutter everywhere, even 
under the bed or between the cracks of a 
floor. 
Fortunately, it is a comparatively simple 
matter to put a couple of thousand sprites 
out of the way in one fell swoop. 
‘All you need do is to explode a 
fire-cracker. The evil spirit 
and malicious sprite 
can't stand noise. It 
irritates them to dis- 
traction. If loud 
enough it kills them. 
Consequently, 
when a Chinese crew 
makes ready to hoist 
anchor the first cere- 
mony is to unpack 
the fire-crackers and 
slaughter the evil 
spirits with a five- 
minute bombard- 
ment. Nowadays 


ent position a change 


e ed by means of a small 
is made. wing twenty-six letter blocks 


great quantities of 
fireworks are carried. 
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‘The new life-guard boat 
which can not capsize. 
The man lying down is 
looking through the glass 
bottom to locate bodies 


A Life-Boat That Cannot 
Capsize or Sink 


NEW life-boat_ built 
along the lines of a big 
surf board, has proved so 
satisfactory that it has been 
officially adopted by the city 
of Long Beach, California. 
The boat, sixteen feet long, 
forty inches wide and four- 
teen inches deep, is non- 
capsizable and self-draining, 
and is the invention of 
A. M. Nelsen of Long Beach. 
It has many advantages over 
the skiffs now used by the 
municipal life-guard squad 
of that city. It can be put 
through the heaviest surf 
without waiting for a calm, 
It has air tanks on both 


A New Machine Husks a Bushel of 
Corn a Minute in the Field 


NEW type of corn husker which 
promises to relieve the farmer of the 
tedious and disagreeable work of husking 
corn in the damp fields has just been 
completed by W. H. Tschantz, of Ohio. 
The apparatus is driven by a gas en- 
gine and not only husks the corn but 
deposits the clean ears in a wagon bin by 
means of an elevator forming a part 
Si of the device and binds up the 
husks and silks in bundles 
like wheat, eliminating all litter 
and loss. 

The apparatus consists of 
a small four-wheeled wagon 
on one end of which are 
mounted the gas engine and 
a suction blower, with the 
husker and binder at the other. 

In operation the wagon is 
drawn from shock to shock by 
horse or mule power. The un- 
husked corn is deposited on 
one side of the binder. The 
shock is first torn into small 
bundles and thrown on the 
feed board, which carries the 
bundles up'to a series of hori- 
zontal rollers. Most of the 
husk is removed while passing 
through these rollers, and the 
ears are dropped on to a pair 
of rollers beneath the husking 
rolls. Here the silk is removed, 
after which the clean ear drops 
through a trough into the base 
of the elevator, which deposits 
them in a wagon or other 
waiting receptacle. 


‘The buoyant air tanks are 
at both sides, at the ends, 
and down the middle. 
: Launching the 
boat in a heavy 


sides, at the ends, and down the middle, 
and: has*a glass bottom through which 


bodies that may have sunk 
may be located. With one 
man paddling, and “the other 
stretched at full length peer- 
ing through the glass bottom, 
a body can be located in 
twenty feet of water and 
brought to the surface by 
means of grappling hooks or 
by diving after it. 

The boat is propelled with 
double-bladed paddles by two 
guards. It’can make a speed 
of six miles an hour, and will 
support twenty people. 


Path of silk from bottom 


The bundles of corn are thrown on the feed board which 
carries them to a series of rollers which remove the husks 
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The “Shoe Hospital” of the Allies. 
Not an Inch of Leather Is Wasted 


N a recent issue of The New Republic, 

W. M. Meredith makes the following 
reference to the shoe-repair shops of the 
Allied Armi 

“Entering another shop we find huge 
stacks of worn-out boots in every degree of 
disrepair. These are first sorted out like 
patients in a hospital, according to their 
various injuries. Those requiring new 
soles go in one direction, those which must 
have new toes or sides 
are passed on in another. 
Here the boots are re- 
fitted completely, and 
finally go into a bath of 
hot oil where they are 
thoroughly soaked. If 
any British soldier of 
the three million or so in 
France expresses a wish 
to have a certain pair of 
boots returned to him 
that fit him with com- 
fort, he is certain of 
getting that same pair 
back.” Think of that 
in connection with our 
photograph above! 


of shoes worn to all degrees of disrepair, waiting to be sorted, patched and soaked in 
Scraps of leather are passed through an i 


‘The hair-drying frame is of wire net- 
ting with an adjustable head band 


genious cutter and converted into boot-laces 


Not the Latest Style in Hats—Just 
a Hair-Drying Frame 


HE artist who made the “human 
Diese drawing of the hair-drying 
frame i 


illustrated below ently a 
bachelor who has spent days in an 
Eden where there were no Eves to go about 
periodically in low-necked kimonos and 
wildly flowing tresses during the process of 
drying and airing the hair after a shampoo. 

However, he has shown the frame clearly. 
It is made of wire netting, and buckles 
around the head with an 
adjustable band. The 
hair is drawn up tight to 
the crown of the head 
after the last rinsing and 
a_ perfunctory drying. 
Then the frame is ad- 
justed and buckled 
around the head, and 
the hair is spread over 
it in all directions, so 
that the air can circulate 
through it thorough 
To the professional hai 
dresser, with an electric 
fan for the drying, such 
a frame should prove 
invaluable. 
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A Drawbridge Gate Which Will still further absorbed as the spring is further 

Stop Any Automobile compressed. Before the car has gone a half 

: dozen feet forward, all of its “push” will 

] have been completely destroyed without 

producing any undue strains on the gate. 

The method could be relied upon to stop 
anything short of a railroad train! 


The Wooden Hand Rammer — 
A Survival of the Fittest 
URING the last five years 


the electric chain rammer 
disappeared from the tur~ 


battleships almost led to 
disastrous _consequenc 
In other cases a tempora- 
ry breakdown poiled the 


A runaway car striking 


[elaine turret’s in record 
stopped by the cush- ; 
ioning of the huge gate- firing. adually the old 


hand rammer, which 
in principle has’ changed 
little since Nelson's 
ESPITE even the Gate separated men rammed the 
massive iron gates butlockad a inallcylides round shot home in 
that swing across a road "compressed the muzzle loaders, 
when a drawbridge is has won pace iS 
opened, automobi supremacy. e 
teak through occa- turret of a Dread- 
sionally and planar nought te ateaeee 
into the river below. other electrical de- 
Such accidents occur vices, but the 
when the brakes jam. wooden rammer is 
Here was an op- the one bit of equip- 
tunity for an in- men at has sure 
vento It was seized pea meters 
by Jacob Harsen, a of wooden ships, so 
Rightway engineer a far as the turret is 
New York, who has concerned, 
invented a cushion ‘Detail of the cushioning spring. The cylin- 
lock for gates. Four Seer hich got hw ns 
huge ‘“‘locomotive"’ 
springs are mounted 
inside of four cylin- 
ders at the ends of the 
swinging gates on each side. 
The cylinder plungers, which 
work against these springs, 
form one piece with the gate 
coupling, which is locked by 
the gateman when the draw- 
bridge is about to be closed. 
When the automobile strikes 
the gate at high speed, the 
huge springs are slightly com- 
pressed ; then the gate ‘‘gives”” 
away gradually. The energy 
, of the automobile’s impact is 


springs in the cylinder 


Our UnsinkableTorpedo-Proof, Cargo Fieet 


The boats will be patterned after the ordinary 
its hull divided, into a dozen or more tight 


By Joseph Brinker 


‘NSINKABLE? Yes, practically. 

That's the kind of ships it is 

now proposed to build for Uncle 
Sam's fleet of freighters to thwart the 
torpedoes of the German submarines. 
Of course no vessel afloat or to be 
launched in the near future will be 
unsinkable if a sufficient number of 
torpedoes are exploded against her 
sides. Even the latest battleship is not 
mune, But Uncle Sam's new boats 
will have no unprotected portions of 
the hulls, and it will take at least two 
and perhaps three well-aimed torpedoes 
to sink one of them. 

The new type will be fully armed. 
It will be of steel construction and 
patterned after the present-day oil- 
tanker which is practically immune 
against single torpedo attacks except 
in the way of the engine and boiler 
rooms. If struck there she is done for 
and settles by the stern, with no power 
to proceed. The new boats will have 
fuel-oil tanks extending clear around 
the ship from main deck to main deck, 
from the front of the boiler space to 
the rear of the engine room. If a 
torpedo strikes her there and blows a 
hole in her outer skin, the inside of the 
tank will act as a new hull to keep her 
afloat until the submarine rises 
her prey. Then because of her arma- 
ment, the ship has a chance to de- 
stroy the submarine. None of the oil 
tankers have been sunk so far in the 
war by one torpedo, unless hit in the 
engine or boiler space. 


Applying the Lesson Taught by 
Oil-Tanker 


‘The bulk a in the tankers is carried 
in a dozen or more separate tanks or 
compartments into which the hull of 
the tankeris divided byanoiltight longi- 
tudinal centerline bulkhead and many 
transverse bulkheads. This is why one 


A billion dollars’ worth of shipbuilding 


oil-tanker with 
compartments 
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EXPANSION SPACES TO, ALLOW OIL TO EXPAND, 


=a i lL CARRIED HERE 
WO PROTECTION W SUMMER 


section 
‘THROUGH BOILERS HERE eeeteey 
3EC) 


rue jpun| 
sec [nr rsp ee ee wy 
i 


UNPROTECTED ENGINE AND=* SEVERAL OF THESE TANKS CAN BE PUNCTURED AND VESSEL ‘FORE! 
BOILERS: In STL jpLoat PEAK 
: 
WATER-TIGHT CENTER 
T ITECT! 
magtuscngie IMAL 
“AND BOILERS: 


WWaTER 


SECTION 


‘The typical oil-tank steamship shown in section at the top and the proposed freighter beneath 
it indicate the great similarity between the two types. The oil tanks are practically made over 
into cargo holds. The small transverse section of the boiler and engine room of the upper diagram 
shows its vulnerability to torpedo attack in that portion of the ship. The lower diagram shows 
how the vitals in a similar section of the proposed ship will be protected by means of fuel-oil tanks 


In the proposed freighter, the hull will be divided into a dozen or more small compartments 
and the engines and boilers will be protected by means of fuel-oil tanks extending clear around 
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torpedo will not sink her. A torpedo ex- 
ploding against the hull of the ship and 
crushing one or two of these compartments 
does not sink the ship because of the re- 
atively small size of the few compartments 
punctured, compared with the remaining 
dozen or more that are left intact. 

Tlie reason that one torpedo is not 
liable to break 
open more 
than two or 
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and illustrated and described in the June 
issue of the Porutar Science MONTHLY. 
They be of steel because there is still 
some skepticism as to the practicability of 
the 3000- or 5000-ton wood vessel, because 
such a ship has never been built before. 
Questions have arisen as to the racking 
Stresses and strains which would be set up 


} in a ship by 
ap wartaune — the use of un- 

_— st lh seasoned 
= t wood and as 


three of these 
tanks is that 


to our ability 


a torpedo is 
in no sense an 


armor-pierc- would still keep afloat, the insi 


Proposed freighter should 
be struck in a vital spot she 


to raise a suf- 
ficient. army 


ide of | shipbuild- 


ing shell of the tank acting as a new hull ers to. carry 
which passes : on the work, 
through the we warenne, All of these 
boat fromone _ vo arguments 
Secor ier ee eee eee’ 
[ at woo: 
plodes inside, ‘The old type of oil tank sinks ships would 
blowing —Q at the stern if struck in the = probably 
everything engine or boiler compartments aye ° shorter 
apart. On STO NSIANERDISCOS) ives. Ehan 


striking a vessel's side it explodes and does 
its work by the rapid expansion and con- 
cussion of the gases of its charge. 

The majority of the new boats will be 
of steel and not of wood as first planned, 


steel ones and be at a disadvantage in com- 
peting with the steel ships of other nations 
after the war, seem to haye killed the 
wooden fleet proposition. Besides, there 
is no longer a shortage of steel. 


WATERTIGH 
LONGITUDINAL 
CENTERUNE 
= BULKHEAD 


~ 
‘DOUBLE BOTTOM 
FOR FUEL OIL 


DOUBLE BO! 


WATERTIGHT 
TRAVERSE BULKHEAD 


—_ 


OM 


the ship. In the broken-away portion of the drawing the bulkheads dividing the space 


into 


compartments to reduce the crushing effects of the torpedo’s explosion are very clearly shown 
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A German Medal to Com- 
memorate the Torpedoing 
of the Lusitania 


‘HERE came into the 

office of PopuLar 
Scrence MontHLy re- 
cently a bronze medal in 
a leather case. It was 
one of the two medals 
struck off by the German 
Government in commem- 
oration of the act that, 
more than any other, 
inflamed the American 
people against Prussian- 
ism, the torpedoing of 
the Lusitania. To 
further celebrate the 
event the school children 
of Germany were granted 
a half holiday and the 
commander of the sub- 
marine was decorated by 
the Kaiser. 

One medal (not shown 
here) depicts’ Neptune 
seated on a submarine 
shaking his fist at a sink- 
ingship. On the opposite 
side is a bas-relief of 
von Tirpitz. The second 
medal, which is reproduced 
here, shows, on one side, the 
Lusitania sinking, and on the 
other the figure of Death selling 
tickets at the office of the 
Line. 

The three German words above the 
sinking ship stand for "No Contraband 
On Board.” Examine the illustration and 
you will see that a cannon and an airplane 
occupy the deck. Although the Lusitania 
carried rifle cartridges on her fateful trip, 
it has been indisputably proved that 
she carried no weapons of defense or 
offense. Needless to say, the 
cannon and airplane are ‘pure 
inventions. Translated, the 
legend beneath the ship reads: 
“The steamer Lusitania sunk 
by a German submarine May 5, 
1915." Note that the date is 
given as the fifth of May in- 
stead of the seventh. Is 
the error a deliberate 
one? 

At the top of the 
lower illustration ap- 
pear the words, 


Cunard 


Full-size illustrations of one of the 
German medals which commemo- 
rate the sinking of the Lusitania 


pours it into.a cup and rings an electric bell 
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“Business Above Everything.” 
‘One person is shown reading 
a newspaper, evidently the 
advertisement inserted by 
Count von  Bernstorfi, 
warning Americans and 
other neutrals to keep off 
vessels flying the British 
flag. Note the man in 
the rear with the menac- 
ing finger upraised; also 
the care-free attitude of 
the two men in front of 
him. Beneath the win- 
dow, in which Death is 
selling tickets, appear the 
words, “Ticket Office.” 
In all, 1,198 passengers 
and crew lost their lives 
on the Lusitania. In this 
number are included 124 
Americans and 94 
children. 


An Automatic Tea- 
Making Machine 

R-R-R-R! _ ting-a- 

ling! Wake up! 

Your teaisready. Br-r-r-r! 
Time to get up!" 

This is practically what 
the automatic tea-making 
machinedoes every morning, 
It brews a cup of good tea, and 
3 then it calls its master. It was 
invented by a young Englishman, George 

Veddle, of New York, and was designed 
especially to call him and serve him with 
his morning bracer. 

The machine consists of an electric stove, 
kettle, alarm clock, electric bell, battery 
and tea cup on a'tray eighteen by ten 
inches. With these it brews the cup of 
tea, pours it into the cup and rings a bell 
until the master wakes up and takes his tea. 
Should coffee be preferred, there is an 
attachment to be screwed into 
the kettle that will act as per- 
colator. There is also an attach- 
ment for boiling eggs, so 
that an automatic break- 
fast, cooked and 
served at your bed- 
side, seems quite 
possible. The ma- 
chine may be easily 
taken apart and put 
into a small hand 
bag or traveling case. 


California’s Conception of a “Tank” 


It was designed for aid in recruiting 


ATTERNED somewhat after 

the famous British tanks pic- 

tured and described in the 
May issue of PoruLar SCIENCE 
Montuty, the  California-made 
tank shown herewith is like its 
famous prototype in only one par- 
ticular, that of a track-laying pro- 
pelling means. There the similarity 
ceases, for it has not the large 
upswept track-laying framework in 
front that has made possible the 
almost incredible hill-climbing feats 
of the British tank. Instead it has 
two track-laying members of the 
kind used on farm tractors and a 
small guiding wheel in front. = aS SS 

‘ormidable as it looks in armor compeny of infantry using 
and with the guns sticking out of its in sham battle on the outskirts of San Francisco 
turret, a heavy rain would render it use- feet of length in contact with the ground 
less in actual service. The small wheel all of the time. 
in front would bury itself in soft ground Obviously, then, the truck illustrated 
on a shell crater, which its foreign rival would be a failure in the land of shell 
could negotiate with ease. The large bear- craters between the trenches in warfare as 
ing area of the caterpillar shoes makes it carried on to-day. However, it served a 
possible for the British tank to traverse useful end in acquainting our California 
soft, muddy ground. The pressure issaid infantry with its adaptability as a war 
to be less than three instrument and in arousing the martial 
pounds to the square spirit. ‘The regular army used the tank for 
inch with the cater- recruiting purposes. It is here 
pillars thirty inches shown in a sham battle in 
wide and with rough country in the 
about fifteen vicinity of San 
or twenty . i rancisco. 


/JRACKLAYER 
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Because of the small wheel in front, the tank could not travel in a land of shell craters and muddy 
Ground. It is, therefore, not in the fighting class, however formidable it may appear 
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Importing Japanese Mos- 
quitoes for Bird Food 


‘HE delicate vocal organs 

of song birds respond 
magically to special care be- 
stowed upon the diet. For 
this reason birds that are 
cultivated in captivity are fed 
specially prepared foods de- 
signed to furnish maximum 
nourishment with minimum 
labor of the digestive organs. 
A food which has been 
found especially valuable to 
bird-breeders has for its prin- 
cipal ingredients Japanese 
mosquitoes and ants’ egg 
It is prepared by George 
Jenkins, of New York cit 
an expert on the care ar 
feeding of birds. The na- 


Seeing the Wonders of the Ocean 
Through an Inverted Periscope 


s well known, the periscope enables 

the submarine, while submerged, to 
see above the surface of the water. Why 
not invert the periscope, attach it to the 
side of ocean liners, and thus enable the 
passengers to study marine growths and 
fishes? Provided there was sufficient light 
beneath the water, the inverted periscope 
might even be used to search for sunken 
treasure! 

This is exactly the use to which it is put 
in the latest underwater motion picture film 
of the Williamson Brothers, “The Sub- 
marine Eye.” It will be recalled 
that the thrilling underwater 
scenes in ‘ 
Leagues Under the Se: 
were photographed by the 
Williamsons. In “The 
Submarine Eye,” the new 
under-sea thriller, the invert- 
ed periscope, as shown in the 
illustration above, is used to lo- 
cate a safe containing treasure. In 
the crystal-clear waters of the West Indies 
the audience is shown the marvels of 
Nature at the bottom of the sea where the 
light from above is reflected from the 
dazzlingly white sand. Finally, after a 
series of harrowing adventures many 
fathoms under water, the safe is located 
by the inverted periscope. 


Portion of a motion picture taken through periscopes at the 
bottom of the sea in the crystal-clear West Indian waters 


tionality of the mosquitoes is 
not supposed to make a di 
ference in the taste or digest- 
y of the food, The reason the insects 
are imported from Japan is that the Japan- 
ese have a method of catching them in 
large quantities which as yet Americans 
have not di 

In the photograph below, Mr. Jenkins 
is shown inspecting a shipment of twenty- 
eight pounds of mosquitoes. The food is 
intended for soft-billed birds that do not 
feed on seeds, Among these are the 
thrushes, mocking birds, nightingales, tan- 
agers and many others. In the oval photo- 
graph an American thrush is shown feeding 
her nestling with the prepared food. She 
takes the food on 
her bill and thrusts 
it far down the 
youngster’s 
throat. 


‘Twenty-eight pounds of Japanese mosquitoes 
to be used as an ingredient in the bird-food 
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Shall Personal Vanity Prove a 
Handicap to the Government? 


ECAUSE Dame Fashion, in one 

of her capricious moods, has de- 
creed that platinum jewelry .is the 
fashionable thing to wear, that metal 
has steadily advanced until to-day it 
is worth five times as much as gold. 
As a result all chemical laboratories 
and institutions throughout the coun- 
try are greatly handicapped by its 
scarcity. For producing sulphuric 
acid, which is an absolute necessity 
in the production of high explosives, 
platinum is essential. To relieve the 
present condition the aid Spring wind reel 
American Chemical So- mate 
ciety suggests that the 
loyal public refrain from 
purchasing platinum in 
the form of jewelry and 
ishoneage the use Ge the 
metal for ornamental pur- : 
poses. This would be in ““"  aznyr eee 
line with economy, also. 


or to a lady’ 


‘The Many-Sided Bathing Cap. Change At Last!—The Safety Chain for 


It toa Suit-Bag When You Travel Home Frustrating the Pickpocket 
HE convertible bathing-cap of a New ROM sad experience, many a man has 
York merchant has many virtues. learned that placing his wallet in even 


Inflated, it serves as a waterwing or a an inside pocket will not prevent it from 
football. Deflated, it being stolen. But if 
mes a wrapper the wallet is attached 
in which to carry to the safety chain 
your bathing suit. invented by Law- 
The cap is rence R, Delaney, 
made from strips of Gage, Okla- 
of waterproof homa, a’ pick- 
material sewed pocket could not 
together to a foot- remove it with- 
ball’s shape. It can out taking the coat 
be folded in half along, too! 
lengthwise by pushing A fine steel chain 
one end down into connects the wallet 
the hollow of the other with the coat pocket. 
end, When this is done it will gasreyeg ruse or pup When you pocket your wallet, 
conform to the shape of the ‘CLPy  ImNeR BAG this chain is wound up on a 
head and it will be ready for ul spring-revolved drum in a very 
use as a cap. Straps are at- thin casing which is sewed to 
tached to the side for securing the bottom of the pocket. The 
the cap under the chin. chain, which has its free end 
2 ear pistes can Ls secured to your packeiione, is 
placed inside this same piece o about a foot long, so that you 
goods and inflated to change it Bava’ STP can draw it out conveniently. 
into a ball for playing on the When you return the wallet to 
beach. With a bladder of different shape your pocket the chain winds up automati- 
placed inside it, it can be used as a water- cally. Should a pickpocket attempt to rob 
_ wingwith straps to fasten itaround thebody: you, the tug on the chain would betray him. 


Fifty Million Shots to Win a Line of Trenches 


Nearly nine million pounds of artillery projectiles 
were hurled at the Germans in a single engagement 


* ‘Thousands upon thousands of cases of shells are unloaded at the artillery 


of the 


various armies, after which they are transported in smaller lots to distributing stations 


Preach Oficial Photon 
'N_the early days of the war, when the 
Germans were turning out 250,000 
shells a day, the British were producing 
2,500 in high’ explosives and 13,000 in 
shrapnel. Before the war, Germany held 
an average stock of 3,000 shells for each 
, while France had 700. When the ws 

an, France estimated a daily expendi- 
ture of 13,500 shells, but before 


sives and firearms worth a half-billion. It 
is needless to state that the last year has 
been the most productive of all, not only in 
the United States and Canada, but in 
European countries as well. Figures of 
shell production run into unthinkable 
billions. For this the tremendous capacity 
of the guns used is largely responsible. 


a year had elapsed, she was 
firing 100,000 a day. 

According to an official re- 
pre of the French Army 

quarters, the French 
artillery north of Arras fired 
300,000 shots within 24 hours, 
the’ total weight of which 
would be 8,901,000 pounds. 
During the great French of- 
fensive of September, rors, in 
the Champagne, the French 
fired at the rate of 900,000 
shots an hour—a total of 50,- 
000,000 shots in three days on 
a twenty-five-mile front. 

The cost of ammunition, 
considered in the light of its 
wastefulness, is appalling. A 
year ago, Canada had con- 
tributed $350,000,000 worth of 
shells. The United States had 


exported ammunition, explo- 


The shells are housed in rough 
rows along narrow-gage tracks which lead to the fighting front 


portable shacks arranged in 
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Cutting Forty Soldiers’ Uniforms 
At One Time 


ITH the aid of an electric cutting 

machine one tailor can cut forty 
soldiers’ uniforms at one time, and in one 
day do the work of one hundred men work- 
ing with shears. Were it not for the many 
labor-saving machines in the tailoring 
business our soldiers might 
be obliged to wait long for 
their uniforms. 

At the present time there 
are many big tailoring estab- 
lishments filling rush orders 
for suits for the 
Government. 
They are working 
twenty-four hours 
a day, with two 
shifts of workmen, 
in order to turn 
out the work on 


1 


It resembles the crude weapons used in 
the early days of gunpowder and is operated 
from the shoulder. It has a barrel in the 
form of a tube about five inches in diameter, 
at the base of which an incandescent 
electric light is located. It is fitted with 
a stock and there is a trigger which con- 
nects with a switch that 
flashes on and off the cur- 
rent. Current is supplied to 
the signal gun by means of 
a cable that enters the 
stock. On the top of 
the barrel are sights for 
aiming the gun. 
Signals are flash- 
ed by the dot and 
dash system, 
short flashes in- 
dicating dots and 
longer ones, 
dashes, 


time. The suits "“X tailor operating the electric cloth cutter which cuts 
are made accord- gut the pattern of forty uniforms at one time 
ing to standard 


measurements and there is no chance to 
deviate from the regular sizes. 


Flashing Signals from Electric- 
Light Guns 


NOVEL signal gun has been devised 

by the United States Navy to trans- 
mit visual signals between ships in a fleet 
of war vessels that are running without 
lights, and yet not betray their presence 
to the enemy. Signals flashed by it are 
visible only to the ship at which it has been 
aimed or one in line with it. 


Visual signaling 
between ships at 
night is usually 
done by means of lights hung from the 
masthead, but their operation betrays the 
presence of the fleet to enemy ships that 
may be near by. The flashes from the signal 
gun are only visible to the ship at which 
the device is aimed or one that may be in line 
with it either closer or further away from 
the ship from which the signals are sent. 

Even though no lights may be showing, 
one ship knows the approximate location 
of every other ship when they are in fleet 
formation and the signal gun may be aimed 
in the direction of any one of them. 

When the signal gun is used it is not 

necessary to “‘call’ a vessel before 


sending a message. Knowing that 
the flashes are not visible to any 
other ship in the fleet, the men 
on watch on the bridge of the 
vessel at which the gun is 
aimed are in readiness to record 
the message as soon as they per- 
ceive the flashes. The very fact 
that they see them proves that 
the signal light is directed at 
them and that their ship is the 
one for which the message is 
intended. 

The light located within the 
barrel of the gun is one of great 


ON.G. Monee 


“Shooting” signals with the signal gun. 


‘The flashes are 
visible only to the ship at which the device is aimed 


power and its flashes can be 
seen for a number of miles at sea, 
even in cloudy weather. 


1% 


Utilizing Your Player Piano as a 
Vacuum Cleaner 


HERE is no better vacuum cleaning 
pump than 
the air pump of 
your player piano. 
So thought Max 
Rothfeld, of Phil- 
adelphia, who has 
patented the dust- 
filtering at- 
tachment 
which will 
change your 
piano into a 
vacuum clean- 
er, You need 
only to discon- 
nect the air 
pipe leading 
from the piano 
bellows, from 
the air motor. 
Insert the at- 
tachment in 
this, have 
somebody 
work the pedals, and proceed with your 
parlor cleaning. ‘The inventor also suggests 
that should the air-mechanism of your 
piano become clogged it can easily be 
cleaned with his device. 
The device is nothing more than a flexible 
hose having a wire filter mounted across a 
small dust chamber near its end. 


Conserving the Wheat Supply 
with Alfalfa 


SHORT time ago alfalfa, the 
clover-like plant which # 

grows so abundantly in the West, 
was considered fit only for feed: 
ing cattle. Thanks to the re- 
searches of the industrial chemist, 
it is now destined to become one 
of the most important articles of 
human food. The present prob- 
lem of the world’s shortage of 
wheat—that well-balanced and 
so essential food—may even be 
solved with the aid of this form 
of “‘cow fodder.” 
Elizabeth C. Sprague, head of 
the department of Home Econom- 
ics at the University of Kansas, 
has found out how a most whole- 
some flour can be made from the 


‘A dust filtering chamber fits in the end of a long flexi- 
ble hose leading from the piano bel suction 
ereatad ly 'ho:Fueno pump vane cee cae Sots te lo 
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ground-up leaves of the hay of alfalfa. By 
replacing the all-too-scarce wheat flour with 
a considerable percentage of this alfalfa, a 
bread can be made which is far more nutri- 
tious than that 
made from plain 
wheat. The high 
percentage of both 
body-building and 
bone-building _ele- 
ments in the alfalfa 
makes this new 
bread a practically 
complete article of 
food. The bene- 
fits of its use will 
therefore be two- 
fold :thepresent 
supply of 
wheat can be 


“stretched” to 
} feed a far 
4 greater num- 
: ber of people, 
and a more 
ideal war food 


The can be gained. 


Making Bad Whiskey out of Good 
Jam and Potatoes 

Some German prisoners in the Holds- 
worthy Internment Camp, in Australia, 

rigged up astill of kerosene cans, bottles, tin 

tubes and other receptacles and made whis- 

key out of jam and potatoes! It was effi- 

cient enough to meet the demands of the 

drinkers. Perhaps it was too efficient, for 

the intoxicated Germans themselves gave 

the secret‘away, 

This odd collection of cans and 

bottles formed an illicit still 

which was built and secretly 

operated by German prisoners 


Transforming a Roadster into a Truck 


A device which makes it possible for a one- 
passenger automobile to haul three trailers 


iment At left: The 
car can be ets, tow, various parts 
changed into Front view) ‘of the wagon- 
a one-ton Hike "trae, 
tae relation of 
nto Trice hres the small 
mona Seg a Pipe tree wheel to the 
five minutes eescoping bart ‘Screw ch, body parts 
Sceld ra in place 
Wailer wrens rai wee 
HE conver- At right: ‘The fifth wheel be removed by simply 
sion of a device mounted on’ the =. lifting it up by hand, if 
roadster framework of the car empty, or by a jack de- 
automobile into a vice if loaded. The fifth- 


one-ton truck and back again into a pas- wheel device, which can be lifted easily by 
senger car in five minutes has been made one man, is then taken off and the rear deck 
possible by the use of a patented fifth- replaced. The car is then ready to take the 
wheel device to be set on the rear deck owner's family out for a pleasure trip. 
of the car to support the front end of a The trailer may be fitted with any type 
wagon-like trailer, Both trailer and fifth- of bod ‘cording to the class of goods to 
wheel are now being made as a unit by a be carried and principally differs from the 
New England manufacturer to enable the ordinary wagon in that it has rubber-tired 
owner of any roadster to change his car wheels mounted on roller bearings. These 
into a work vehicle and back again as enable the car and trailer to travel at speeds 
often as desired. of twenty miles per hour or more and elim- 
The fifth-wheel device is mounted on the inate the trouble caused by the over- 
framework of the car with but six bolts heating of the plain iron bearings such as 
after the rear deck or luggage carrier has are used on slow-s horse wagons. 
been lifted off. The device consists of two The jack device for lifting the front end 
wheels of the same size which rub together, of the trailer consists of a_ triangular- 
one above the other, through lubricating shaped framework made of pipe sections. 
grease. One wheel is mounted ona rock- It is pivoted to the underside of the 
ing shaft and frame attached to the car, trailer and has a telescoping bar attached 
and the other bolted to the underside of to the trailer axle to keep the framework 
the front end of the trailer. upright when in use. This eliminates the 
To connect the trailer with the car, its wooden horse formerly used and permits 
front end is simply lowered down on to the trailer to be moved from place to place 
the wheel on the car. Conversely, it may for loading and unloading. 
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Do It With Tools and Machines 


A. convenient oil 
and grease cup 
in which the grease 
is retained for an 
emergency. The 
object of this cup is 
to prevent the over- 
heating of the bear- 
ing should the oil 


tendant fail to start 
‘the oil cup feed or 
neglect to fill the 
oil cup promptly 


in the opening of the 


bolt or shaft from 
which they were 
taken. The clip 
for drawing the 
cotter is worked 
by a pair of 
arms between the 
closing handles 


A triangle that can 
be used alone for 
drawing any kind of 
an angle or series 
of parallel lines di- 
rectly and easily 


= — 


‘A vise for use between milling 


machine centers which saves 
much of the time of the usual set-up. 


A light inclosed 
clectric hoist that 
may be operated 
from a distance and 
used in a manner 
similar to the hoist- 
ing unit on travel- 
ing jib or wall 
cranes. The addi- 
tion of an operator's 
cab adapts this 
hoist for high speed 
intercommunication 
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A handle like a saw 
grip to receive the 
shank of an ordi- 
nary file of any size 


‘An expansion bolt shown 
in detail in Fig. 1 and fully 
expanded in hole in Fig. 2 


Do It With Tools and Machines 


vf 


By changing the 
form of the interior 
bore of this anchor 
for a screw the max- 
imum expansion 
is given where the 
greatest frictional 
contact occurs, 
which increases the 
holding capacity 


A hook made of 
strong wire with a 
snap having a tem- 
pered steel tongue 
at one end is very 
handy for holding a 
paint bucket or fruit, 
pailona ladder rung 


An ordinary electric ceiling fan is kept 
running in this vestibule and when the 
outer door is opened the air is driven 
outward so swiftly that very few flies, 
if any, will be able to effect an entrance 


The usual method of 
cutting the larger sizes 
of pipe on a lathe i 
improved upon by the 
use of the hand power 
threader illustrated 
above. It may be 
taken to the job 


A measuring gage 
using a fluid against 
a flexible diaphragm 
to obtain readings 
in ten thousandths 
of an inch or closer 
to determine the 
thickness of stock 


A portable electric- 
ally driven valve- 


speeds of the elec- 
tric grinder are far 
grinder which gives greater than those 
the familiar oscilla- attained by the 
ting motion, The hand method 


ued 


Fighting in the Air 
The new machines that have been evolved and 
the way they fight four miles above the ground 


By Waldemar Kaempffert 
(The following article is based upon facts which have been kindly supplied by Major W. L. B. 


Rees of the 


Commission. Major Rees was sent to this country as a member of the 


British Commission to give to our army officers the benefit of the British experiences on the 
battlefield with flying machines. He is an officer of the Royal Flying Corps who has seen 
‘active service in the air and who, single-handed, brought down ten German fiyers.—Editor) 


HE General Staff of every European 
army knew five years ago that the 
airplane would prove a potent factor 

in war. Germans, English, French, Ital- 

ians, all had tried to evolve a system of air- 
scouting in their annual maneuvers. The 

Italian campaign against the Turks in 

Tripoli and the Balkan wars had proved 

clearly enough that a man in the air could 

see more than could a on horseback. 
‘And yet all the European generals 
entered this war without even a dim realiza- 
tion of the terrible demands that would be 
made of aircraft; of their utter dependence 
on a handful of dauntless men ready to 
vault into the air and brave not only the 
unseen whirlpools and maélstroms of a 
turbulent atmosphere, but bursting shells 
hurled from the ground and the machine- 
gun fire of an adroit enemy air-fighter; of 
the inadequacy of the airplane as it was 
built before that fateful month of August, 

1914, when all Europe was plunged into 

carnage; and of the frightful wastage of 

machines and lives. Even the Germans 
were unprepared. 


New Types Had to Be Evolved for the 
Exigencies of Battle 


Every army had machines—the French 
and Germans hundreds of them. But no 
one knew that airplanes would have to 
be built for very special military purposes; 
that the same machine could not be effect- 
ively used for scouting and fighting; that 
the acrobatic performances of Pégoud and 
his imitators in “looping-the-loop” and 
diving tail-first would be elevated to the 
dignity of military tactics with which every 
fighting airman would have to be familiar. 
In two years the whole art of airplane con- 
struction has been almost miraculously 
improved, and the art of flying, too. Be- 
fore the war, some effort was made to 
adapt the machine to the man; now the 
man must adapt himself to the machi 
Where are the elaborate, automatic stabiliz- 
ing devices with which all governments 
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experimented before the war? Where are 
the machines advocated for their inherent 
stability? The machine of 1917 is only out- 
wardly identical with the machine of 1913. 

‘About six types of machines have been 
developed as the result of war experience: 

1. There is the fighter—a 150-mile-an- 
hour, single seater, which is armed with a 
which has limited fuel- 
1 capacity, and which serves to find, 
fight and destroy the enemy. 

2. There is the two-seated fighter. It car- 
ries a fixed machine-gun at the front and a 
machine gun on an “all-around” mounting 
for the observer in the rear It is not so 
fast as the single-seated fighter. It also 
finds and fights the enemy; but it also 
escorts patrols into the enemy country and 
protects machines engaged in fire-control. 
It has more fuel-carrying capacity than the 
single-seat fighter, because it must stay up 
longer. 


3. The reconnaissance machine is armed 
like the two-seated fighter; but it is not so 
fast and does not climb so rapidly. For 
short distances over the line it is amply able 
to protect itself. If it goes far, however, 
it must be protected by two-seated and 
even single-seated fighters. It is equipped 
h a built-in stereoscopic camera. “The 
ures taken are studied by staff officers 
to note changes in enemy positions and to 
discover concealments. 

4. The fire-control machine directs the 
batteries by means of wireless. A recon- 
naissance machine when fitted with wireless 
apparatus may be used for fire-control. 

5. The bomb-dropper resembles the two- 
seated fighter, although bombs can be 
carried by. various machines. | Bomb- 
carriers, being weight-carriers, are large. 

6. Night-fi resemble either the recon- 
naissance machines or two-seated fighters. 


All Europe Was Aéronautically Unprepared 
—Even the Germans 


It was a very heterogenous collection of 
machines that took the air at the outbreak 


nemer, 
tured below, is 
probably the 
most skilful 
air-fighter on 
the French 
side, Although 
he joined the 
aviation corps 
‘a mere boy, he 
hasbeen rapid 
ly promoted. 
Hehasarecord 
of thirty-seven 
German ma 
chines to his 
credit. In the 
picture he is 
holding the 
battered, 
twisted ren 

nant of a ma- 
chine gun 
taken from a 
German battle 
plane that he 
brought down 


Carrying the War into the Air 


At 20,000 FEET 


eat an US or” 7 = 
Some”, ‘ 
~ ‘ff A Z 
a1 13.000 Fee 


LARGER TWO SEATED SCOUT 
MADHINES TARE PHOTOGRAPHS, 


xo << es 
At 6,000 FEET 
FRE CONTROL MACHINES WIRELESS 
ACK TE HITS AND MsSES Eph 


‘The opposing squadrons watch and watch 
each other. Woe betide the man in a squad- 
ron who lags behind for a second, who man- 
ipulates his control a little too carelessly, 
who is not quite en rapport with his team- 
mate in the machine beside him! Two 
enemies swoop down upon him. He is cut 
off from his fellows. He must fight for his 
life. Up and down, in and out he maneuvers, 
shooting when he can. But his enemies out: 
number him. He has not a chance. There 
is a squirting of bullets. His machine drops 

a sickening sight—three miles to earth 
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Captain 
Boelcke, —pic- 
tured below, 
was by far the 
best air fighter 
that Germany 
produced. He 
was killed at 
the Somme in 
a collision with 
a member of 
his own. air- 
squadron. 
Boclcke was 
such an im- 
portant per- 
sonal factor 
that, although 
he had been 
sent home to 
rest by the 
Emperor, he 
was recalled 
when the Ger 
mans found 
that they were 
losing in the 
air alarmingly 
at the Somme 


eo. 


= Photo 
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SRicextremcs in airplane types—the big bomb-carrier and the fast single seated fighter. See key diagram below 
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of the war—monoplanes with tractor pro- 
pellers, biplanes with both tractor and 
pusher propellers, machines with and with- 
out streamline bodies, fast racers, and slow, 
cross-country flyers. One would suppose 
that the military brains of Europe would 
have foreseen that some effort would be 
made to beat off a prying airscout. That 
it was foreseen, the rather crude anti- 
aircraft artillery evolved before the war 
proves; but no one could foresee how 
combats at a height of ten and twenty 
thousand feet would be fought, or how a 
machine should be designed for effective 
fighting- Maneuvers in time of peace may 
teach much, but blank cartridges can never 
teach as much as cold lead. 

First of all, it was discovered that for 
bombing raids, for reconnaissance and for 
fighting, different types of machines must 
be employed. Your bomb-carrier cannot 
be much faster than ninety miles an hour 
—slow as speeds go nowadays. Such craft 
must be protected by fast fighting machines 
during a long over-land flight to some 
hostile railway junction which is to be 
wiped off the map. Your scout and artil- 


lery-fire control machine must stay aloft 
for hours; it must carry much fuel; there- 
fore, while it may be faster than a bomb- 
carrier, it cannot be designed for high speed. 
Slow machines must be protected from 
attack on overland journeys by fast fighters, 
And so the fighting machine was evolved 
—a marvelously swift machine, making as 
much as 130 miles an hour and as quick as 
a dragon-fly in darting and twisting about. 

Reconnaissance, artillery-control_ ma- 
chines, fighters—all are armed with ma- 
chine guns. But only the fighters, single 
and double seated, are built specifically 
for combat. The others fight only when 
they must—in some situation of dire 
necessity. 


How a Difficult Problem Was Solved 


There was no fighting in the air during 
the Tripolitan and Balkan campaigns; but 
in this war there was air fighting almost 
from the beginning. At first rifles and 
pistols were used. They proved worthless. 
A machine-gun alone could be used effec- 
tively, something that would squirt death 
like water from a hose. But the use of a 
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machine-gun implied the building of an 
airplane able to mount and fire it. Now 
it was soon found that the pusher type of 
airplane, which carries its propeller in the 
rear, is not so fast as the tractor, which 
carries its propeller in the front. ‘It was 
also found that for fighting, at least, 
quick-maneuvering ability is highly essen~ 
tial, which implies a small, high-powered 
machine carrying only one man. Here 
was a very difficult technical problem to 
be solved: The fighting machine had to 
be a tractor for speed; the propeller in 
front necessarily interfered with the proper 
manipulation of the machine-gun; the 
officer in the pilot's seat had not only to 
keep his machine on an even keel but 
also to fight his gun. Had the military 
strategists of Europe been told before the 
war that these were the conditions that 
would have to be fulfilled, they would have 
dismissed them as absurdities at once. 
But by the middle of 1916, the requisites 
were so clearly recognized that they were 
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fifty horsepower and even more, and they 
were strengthened so that they might 
vithstand the enormous stresses set up in 
flight by engines so powerful. 

Curiously enough, the problem of firing 
through the propeller had been solved 
before the war by some imaginative in- 
ventor with more vision than is given to 
academically trained generals, and_curi- 
ously enough it was solved in both France 
and Germany simultaneously. The solution 
was this: The gun was rigidly mounted in 
front of the pilot, and it was mechanically 
connected with engine. A_ propeller 
revolves at about 1,200 revolutions a 
minute; a machine-gun fires at the rate of 
600 shots a minute. Let the engine fire the 
gun at just that fraction of a second when 
no propeller blade intervenes—that is the 
solution. 

Because the gun is rigidly mounted, the 
air fighter must turn the entire machine 
toward his German enemy to fire it. The 
enemy does the same; for the German 


met, and that with astonishing ingenuity. Fokker, an adaptation ‘of the French 
ears ; Morane-Saulnier, is similarly designed an 

‘The Fast Fighting Machine Appears ~ equipped with a fixed machine-gun. 
By the end Vhen 
of 1915 it had these fighters 


been discov- 
ered that of 
all the flying 
machines 
used by the 
Allies, the 
fast racing 


hae cs 
eared on the 
Fide of the 
Allies they 
drove every- 
thing before 
them. It was 


monoplane impossible 
of Morane- for theslower 
Saulnier in Germans _ to 
France and cope with 
the speedy them. Then 
Poe Mande OCrutal Nor Matebere Secterdaenmtow (nC Roker 
by the two Lethe et rier tooled pelleted THE Tax 
firms of Sop- Moser and SFE STON chintatabitiie 


with and Bristol 
in England were 
best adapted for 
air fighting, sim- 
ply because they 
had speed and 
dragon-fly ma- 
neuvering abil- 
ity. They were 
given more 
speed by equip- 
ping them with 
engines of one 
hundred and 


fighting tactics 
were evolved 
As a result, the 
Allies have not 
only caught up 
with each Ger- 


man improve- 
ment but have 
surpassed it. 
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Itis rarely that German machines—fighters 
or scouts—appear over the French and 
British lines; but the machines of the Allies 
are always over the German lines. That 
meant much at Arras. 

When these fast fighters first made their 
appearance there were some single-handed 
combats. A German and British charioteer 
of the air would wheel about, jockeying for 
a position in which, for a few fleeting 
seconds, either might pour in a hundred 
bullets at his enemy. It was a favorite 
maneuver of the German flyer to rise very 
high, to plunge down on an adversary, and 
to fire as he came. But Boelcke and Im- 
melmann were about the only flyers on the 
German side who were either skilful or 
daring enough to engage in frequent single- 
handed combats. As a rule, the Germans 
attacked a single British or French machine 
in twos and threes. The procedure may be 
attributed in part to the different tempera- 
ments of Germans and British and in part 
to military policy, 


Like Flocks of Birds the Squadrons 
Maneuver 


The result has been that fighting in the 
air is now undertaken, as a rule, only by 
squadrons. Six machines, sometimes mo: 
constitute an aerial tactical unit. Their 
pilot-officers live together, sleep together, 
cat together. They know one another 
better than if they were brothers. 
mental and emotional chi 
bared. So it happens that in the air, when 
the six machines are flying side by side in 
twos, the men know instinctively what they 
are to do. Have you not seen foci 
birds on the wing, circling about with a 
unanimity of understanding that makes it 
seem as if they were obeying a command? 
Tt is so with the air fighters of a squadron. 
They move as one, like a flock of birds, with 
never a word of instruction. 

An engagement between opposing squad- 
rons in the air is not like a battle at sea— 
a fight between fleets. Around and around 
each other the planes whirr, each team 
following the leaders with clock-like pre- 
cision and automaticity. 

‘The opposing squadrons watch and watch 
cach other. Woe betide the man who lags 
behind for a second, who manipulates his 
controls a little too carelessly; who is not 
quite en rapport with the team-mate in the 
machine beside him! Two machines of the 
enemy swoop down. He is cut off from 
his fellows, like a bird from its flock. He 
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must fight now for his life. Up and down, 
in and out, he maneuvers with his foes. He 
shoots when he can—when a hostile ma- 
chine is directly in front of him. But 
enemies outnumber him. He cannot out- 
maneuver two machines. One, at least, 
must sooner or later swing around into 
afavorable position. Then there is a squirt- 
ing of bullets. The machine drops, a mass 
of flame, three miles to the earth—a sicken- 
ing sight even to those who have been 
steeled to the horrors of the most horrible 
of wars. A charred, twisted mass of metal 
and wood is picked up. Within it is a 
scorched, torn uniform containing an un- 
recognizable, mutilated mass, all that re- 
mains of a brave man who was not quite 
quick enough, or whose mechanism failed 
him for a fatal fraction of a second. 
How the Airplanes Carry War 
Into the Atmosphere 

Whenever that terrible artillery prepara- 

tion takes place of which we read in the 


newspapers (the deadly hail of tons and tons 
of metal that precedes an attack with the 


bayonet) the fighting squadrons are high in 


the air—twenty thousand feet above the 
ground. Below them, at perhaps ten thou- 
sand feet, are the two-seated fighters and 
reconnaissance machines each patrolling a 
section of the enemy's line, taking hundreds 
of photographs. And below, at six thou- 
and feet, are the machines that control 
the artillery fire—machines that watch 
each shot as it falls and that wireless 
back the signal “too short" or “too long.” 
Without the reconnaissance officers the 
scouts and the fire-controllers could not 
perform their task; they would be attacked 
and annihilated by fast airplanes mounting 
machine-guns. To be sure, they are armed 
themselves so that they can keep up a 
running fight. But on the daring, fighting 
squadrons far, far above the battle line, on 
them depends the fate of an army; on them 
depends the possibility of gathering the 
facts that the heavy artillery in the rea 
must have to fire at a mark ten miles 
distant. 

To the all-seeing eye in the air, nothing 
is concealed. It is that eye which has mace 
it utterly impossible for either side to 
execute a flanking movement that would 
envelop a whole army and compel a sur- 
render, that eye which has made it necessary 
for armies to burrow in the ground and 
face each other in a nerve-racking, so 
trying struggle. 
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A garden in which nothing but weeds can find a place. 


It is the one spot in all the world, perhaps, 


where weeding means cultivation of weeds. Later on, various exterminators will be tried on them 


A Garden in Which Weeds Are Not 
Only Tolerated but Cultivated 


Fok every evil under the sun there is a 
remedy or there is none,” says the 
jingling rhymster, and leaves ‘it to. the 
scientist to find out whether there is or not. 
To find the remedy for weeds, the bugbear 
of every farmer and lover of growing things, 
a garden was planted at the Agricultural 
periment Station of the University of 
Minnesota and 175 different varieties of the 
pests were given honorable lodg- 
ment in the perfectly good 
They grew. 

thrived 
y bore abun- 
dant seed. 
They were 
classified 
and a collec- 
tion of weed 
seeds w 
produced 


SSS Sn 
— 


Taking Motion Pictures on the 
Road in a Queer Vehicle 


motion picture director a 
ature of weird fan If he were 
he would not be a motion pic 
director. He lies ake nights worrying 
about ways for doing something different. 
If he becomes hum-drum, if his ideas 
smack of the commonplace, his directorship 
is soon ended. 

The quest for novelty partly explains the 


freakish caravan on rubber 
tires which the accom- 

= panying photograph 
shows. The pur- 


pose of the queer 
equipage is 
serious. — It 
is seeking 
the right 
landscape 
for a_back- 
ground for a 


and listed. special com- 
Then repel- edy, and is 
lents and ex- transporting 
terminators the camera 
were tried Film comedy has its queer moments, such as traveling in and troop to 
out on them, freak equipages and make-up in search of suitable landscape the spot. 


Chasing Submarines with Motor-Boats 


By Prescott Lecky 


HEN England found the submarine 
was a menace that threatened to 
destroy her paramount position as a 
maritime power and a maritime nation she 
cast about her for a means of combating 
the underwater terror. One of her purchas- 
ing agents visited the New York office of 
Henry R. Sutphen, an official of a boat-build- 
ing company and a submarine company. 
“Why don't you try motor-boats ?"” sug- 
gested Mr. Sutphen, and proceeded to out- 
ine the sort of craft he had in mind. The 
conversation resulted in a provisional order 
for fifty boats, given subject to the approval 
of the British Admiralty. Not only was this 
order confirmed, but.a short time afterwards 
it was increased to five hundred and fifty. 
The boat called for was to be 80 ft. long, 
1214 ft. beam, 414 ft. draft and of 32 tons 
displacement. Two standard motors of 
220 horsepower were to drive her at a speed 
of fourteen knots for 850 nautical miles or 
nineteen knots for a distance of 700 nautical 
miles. The fuel capacity was to be 2100 
gallons, and the gasoline was to be con- 
sumed at the rate of one pint per horse- 
power per hour. She was to carry a crew of 
ten men, including gunners to operate the 
3-inch rifle mounted forward. 
Applying Automobile Manufacturing 
Methods 
Naturally it would have been impossible 
to construct so many boats of such a large 


Boats for the purpose are built up 
in sections produced in immense 
quantities, like the parts of the low- 
priced, easily assembled automobile 


After the boats are assembled in the sheds they 
are launched directly into the St. Lawrence River 


size in so short a time by the usual methods. 
The methods of the automobile factory 
were adapted to the shipyard. First, “the 
master boat” was built and every part that 
went into its construction was carefully 
measured and recorded on templates or 
wooden patterns. The templates were 
then sent to the shops and five hundred 
duplicate pieces ordered. Every one of 
these pieces was lettered and numbered on 
its arrival at the plant. Three machine 
shops were kept busy turning out the 
motors. Most of the woodwork was done 
in Bayonne, N. J. More than eight and a 
half million feet of finished lumber, sawed 
and dressed to the required sizes, was 
turned out by this shop. 

When arrangements had been made for 
the material, new yards on the St. Lawrence 
River in Canada were about completed. 
The plant consisted merely of half a dozen 
huge assembling sheds, and it was here that 
most of the ships were made. 

‘As the keels arrived they were put in 
their places along the floor, and the 
delivery of the various ribs, beams and 
parts was so timed that no storage space 
was necessary. Every effort was made to 
simplify operations and to avoid handling 
and carting the material more than once. 
For instance, as soon as the engine, anchors 
and chains arrived they were distributed 
immediately, an anchor being laid in front 
of each keel. 
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All told about fifty separate operations 
were necessary in putting these parts 
together; for each task there was a separate 
gang of workmen who did nothing else. It 
was not advisable to build a permanent 
plant of this size equipped with cables and 
roof pulleys. 

Hence  progres- 
sive assembling 
in the automo- 
bile sense could 
not be applied. 
Automobile- 
assembling 
practice was re- 
versed. The 
boats remained 
stationary 
while the men 
moved along. 
Otherwise 
there was no 
essential diff- 
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four chasers being carried on one liner. 
Since the war began, the production has 
increased from three boats a year to three a 
day. Five hundred and fifty submarine 
chasers, eighty feet in length, were com- 
pleted in less than five hundred and fifty 
days from the time the con- 
tract was signed. Perhaps 
the most surprised wit- 
of this accom- 
plishment was the 
British Admiralty 
itself. And Eng- 
land, as ev 
one knows, is 
the greatest 
maritime na- 
tion of the 
world. 

An idea of 
the  tremen- 
dous amount 
of detail that 


erence, So rap- 
idly were the 
boats com- 
pleted by this method that the sheds were 
soon crowded, and extra keels were laid 
outside. Some of the boats were launched 
directly from the shed while others were 
placed on railroad trucks and carried to the 
ways. Every vessel was thoroughly tested 
by British Naval inspectors before it was 
accepted. The boats were shipped to 
England on the decks of ocean steamers, 


Some of the chasers were launched from the shed but others 
‘were made inshore and had to be brought to the ways by rail 


had to be 
looked after 
in this under- 
taking may be gained from the following 
brief list of figures: 550 gas stoves, 2,200 
fire extinguishers, 2,200 sailing lights, 550 
life boats, 550 searchlights, 25,000 incandes- 
cent lamps, 974,504 bolts and nuts, 3,850 oil 
lamps, 13,200 canvas covers, 22,000 storage 
batteries, 109,450 ft. of brass pipe, 611,000 
ft.of manila rope, 33,200 running yards of 
deck canvas, 16,500 port lights, 1,650 sinks 


When the sheds in which the boats were assembled were filled, additional keels were set up 


outside. 


‘Here some of the boats are shown in an advanced stage, almost ready for launching 
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Picture continued on next page 


Some of the finished boats ready forinspection. Each boat was thoroughly tested in the St, Lawrence 
photograph 


River before being accepted. Arranged as in the 


and wash basins, 11,350 ventilator cowls, 
1,650 toilets, 325,000 ft. of wire rope of 
various kinds and 450,000 pounds of paint, 
varnish and putty. 


Will Every Coast Dweller Own a 
Motor-Boat? 


In the assembling operation alone more 
than 3,000 men were employed, and about 
9,000 others were scattered in the various 
workshops fabricating the material before 
it was sent to the main plant. This is the 
first time that the principles of standardiza- 
tion, division of labor, and. progres: 


the five hundred and fifty boats 


age citizen as is the popular-priced car. 

The movement toward standardization 
began in 1905, when Mr. Sutphen's com- 
pany built 120 twenty-one-foot mine-yawls 
for the United States War Department. 
The same company two rs later built 
33 thirty-foot mine layers on standard 
lines, and during the next six years turned 
out 110 thirty-six foot power life boats for 
the United States life-saving service. 
Probably the largest motor-boats ever 
built according to uniform design were two 
98-foot yachts, made in 1910. Others who 
have made experiments along the same line 


assembling 
have ever 
been applied 
with any 
thoroughness 
to shipbuild- 
ing. There is 
no reason, 
however, as 
this success- 
ful experi- 
ment proves, 
why motor- 
boats cannot 
be turned out 
cheaply 
enough to 
make them 


areacompany 
that turned 
out a number 
of thirty- 
footers, and 
another that 
has been 
building 
twenty -foot 
steel motor- 
boatsin fairly 
large quanti- 
ties on stan- 
dard pat- 
terns. 

It should 
not be imagin- 
ed that these 


as available 
to the aver- 


About fifty operations were involved, each requiring 
‘a separate gang of men. Here is the “ribbing gang” 


submarine 
chasers built 
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covered eight miles. End to end they would 
form a chain nearly twenty-five miles long 


for England were motor-boats in the 
ordinary sense. They were really yachts. 
The interior design from bow to stern was 
as follows: 

Chain locker, lavatory for crew, 
forecastle for eight men, am- 
uaisen rears erve tual al 
tanks, engine room, gal- _/ 
ley, mess room, office 
state room for two 
and additional tank 
capacity in the ex- 
treme rear. On 
deck there was a 
platform forward for 
a three-inch gun. 
Behind this was the 
chart house, and 
further back still the 
bridge where the 
steering apparatus 
and engine telegraph 
were located. 

One feature of this 
boat is an arrange- 
ment by which the 
steering linesare laid 
along the side of the 
deck from the wheel, 
making them easily 
accessible for repairs. 

The chasers were 


Channel and the North Sea, and while their 
sea-keeping qualities are excellent, never- 
theless they do not carry enough food and 
fuel to last more than ten days. On the 
other hand, how , a boat of this size 
painted gray is invisible at a distance of 
more than three miles, so that it is often 
possible to catch the submersible unawares. 
The boats are intended for offensive opera- 
tions almost ealely: though of course they 
convoys near the coast. 

‘The British have discovered that fighting 
the submarines is a question first of all of 
endurance. A larger chaser would be more 
comfortable, of course, but by no means so 
dangerous to the submarine. 


A Board Which Will Help You 
Learn to Swim 


SWIMMING board invented by 

William H. Roberts, of Newburyport, 
Massachusetts, is a help in learning how to 
swim. 

The device is nothing more than two 
warp-proof boards of pine which are 
fastened together at a very large angle. 
The swimmer straddles these at the narrow 
junction of the boards. Lying with his 

body flat upon the so board one 

resting more or less upon the 
BSED” alle board, fe is buoyed 
up in the natural position 
for swimming. He 
learns the leg strokes 
first and then the 
arm strokes, and he 
rests back upon the 
boards whenever he 
becomes tired. By 
keeping his legs 
going slightly, the 
rd is kept from 
overturning. 

The buoyancy of 
the boards helps 
him to ride the 
waves and contrib- 
utes to his enjoy- 
ment. Since there 
is no danger to fear, 
confidence is soon 
gained and the 
swimming — strokes 
are mastered in 
short order. The 
swimming board 


designed for service 


in the English you from sinking below 


‘The buoyancy of the boards prevents 


is used purely for 
sport, also. 
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The tenant depos- 
its a coin in a slot 
just as in a public 
telephone. This is 
carried to the coin 
box when the con- 
nection is made 


the operator then presses another 
button to return the money to the 
caller, just as in other pay-telephone 
systems. 

This accessory has a credit fea- 
ture, however, which is unusual. 
In case the tenant is out of change, 
the operator releases a brass check 
of the size of a nickel from the coin 
box. The tenant uses this, and 
when the manager comes around to 
collect the coins deposited, the 
tenant redeems these from him. 


Be Thou Wary of the 
Bubbling Cup 

PROFESSOR in a_ western 

university has discovered that 
small organisms lodge in a great 
many kinds of bubbling-cup drink- 
ing fountai and for a curious 
reason based on an ancient physical 
principle. 


Changing the Apartment Telephone 
into a Pay-When-You-Call System 


NEW telephone device deserves a 

Carnegie medal for furthering the 
cause of universal peace between tenants 
and apartment house managers. _It enables 
the manager to collect at the time of the 
calling, and protects him and the 
tenant as well from being over- ¢ 
charged. 

The coin-collecting device works 
entirely independently of the regu- 
lar telephone system. Thu: 
the tenant calls the operator's 
switchboard in the apartment 
house lobby and is connected 
with central just as usual. 
But before the operator ac- 
tually connects the tenant with 
central, she connects the coin- 
collecting box in the tenant's apart- 
ment with a recording box on her 
switchboard prefacing the action 
with a request for “Five cents, 


ERMS WELD UP BY 
FOF DRINKING CUP 


Twenty-five years ago writers of 
textbooks on physics had not the 
wealth of material to draw from 
that is now available. In carrying out one 
of their few experiments a rubber-tube-and- 
spout arrangement was prepared in such a 
way that it could be attached to an 
ordinary water faucet and a small jet of 
water was projected directly upward. In 
this jet_a small ball would be placed— 
and, curiously enough, would remain in the 

air, almost stationary, held up by 
the jet. The jet seemed to clutch 
the ball and hang onto it instead of 
throwing it away. The stream 
would divide under the ball, 
come up equally on all sides 
and hold it in place. The 
sphere might oscillate up and 
down slightly, but otherwise 
it appeared to be settled per- 

manently in place. 

The western 
professor men- 
tioned has dis- 
covered that ba- 
cilli may oscillate 
up and down in 


please.” ‘The recording box signals some kinds of 
her the instant the nickel is placed ers bubbling cups all 
in the collecting box. If central 2®¢_principle daylong, day after 
obtains the person called, the opera- with which the day—in the same 
tor then connects him with the ball is held up way and for the 
tenant, and by pressing a button, i® of waters the same reason that 


deposits the nickel in the coin box. 
If the person called cannot be found, 


as that of the germs 
held in the bubbling fountain 


the sphere did in 
the old-time jet. 
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lord's apartment, besides hotel kitchen and storeroom. 


Owens Valley, California, Has a 
Freight-Car Hotel 


\WENYO is a railroad junction point in 
Owens Valley, California, east of the 
irra Nevada Mountains. Mining and 
agricultural development have made it 
important. But it had no hotel. George 
Brown built one with the best material that 
he could find. He couldn't get steel for a 
frame or onyx for a foyer, but he could get 
box cars. So he built his hotel of box cars. 
Standard box cars are thirty-four feet 
fourinches long, eight feet wideand 
eight high. Three of these, 
unwheeled and with proper 
foundation, were placed in 
the form of a hollow 
square, inner_ corners 
connecting, with the 
open space facing the 
tracks. In this open- 
ing a front was built, 
with double doors 
and large windows. 
The center is a din- 
ing-room_ thirty-four 
fect four inches square, 
well floored, and lighted 
by many windows in a 
superstructure which 
gives the appearance of a 
second story. _ Across 
the front is a fifty-foot 
porch eight feet wide and 
across the rear another. 
Behind that is a fourth car, constituting the 
residence of the landlord and his family. 
Each of the side cars is divided into three 
comfortable bedrooms, and at the rear, on 
either side, another guest room is built in, 


and finished appearance of the box-car hotel. 


A float on the rising water lifts a lever 
which operates the alarm mechanism 


‘There are eight guest rooms and the land- 
‘The two-story effect is only simulated 


making eight guest rooms in all. The rear 
car in the building is the kitchen. 

The entire building is metal-roofed, 
plaster-board finished and paneled through 
out the interior. Every room has a large 
window. 


Turn on the Water in Your Bath. It 
Can't Overflow. This Alarm Will 
Warn You in Time 


ILLIAM J. ABERLE, 
. Paul, Minnesota, 
devised an alarm 
which tells you when your 
bathtub has been filled to 
whatever depth you de- 
sire. Instead of having 
to watch the rising 
water, you simply ad- 
just the alarm and 
let it do the rest. 
A light hollow 
| float is suspended in 
the water by a verti- 
cal iron rod. The 
/ xising water raises the 
float nearer and nearer to 
a horizontal lever _con- 
nected with a bell. When 
the rod rises high enough 
its upper end touches the 
bell trigger. 
A spring is immediate- 
ly released by the trigger, 
a clapper is brought into action and the 
bell rings. By adjusting the height of the 
bell mechanism, the height to which the 
water must rise to sound the alarm can 
be regulated as desired, 


has 


A Ten-Ton Motor-Truck on Eight Wheels 


It combines the greatest possible carrying capacity 
with the high speed and easy riding of lighter trucks 


‘The cight-wheel truck is mounted on two sets of four wheels each, with tires of the pneumatic 
type. This arrangement provides an easy-riding vehicle of great stability and carrying capacity 


accompanying illustrations is mount- 
ed on two trucks, patterned after the 
old-fashioned four-wheeled railway coach 
truck, having eight supporting wheels in all. 
Each wheel helps to drive the vehicle, 
which is thus always able to secure traction, 
since it is extremely unlikely that all 
eight wheels would be mired at once. 
Because of the large number of support- 
ing wheels, the tires may be of the pneu- 
matic type, even for as large a vehicle as 
aten-tonner. The use of such tires instead 
of the solid-rubber type, which must now 
be fitted on the conventional ten-ton 
vehicle, would cushion the driving mechan- 
ism to such a great extent that the vehicle 
could be run with safety at greatly in- 
creased speeds. This is in line with the 
most advanced trend in vehicular trans- 
portation, which is to carry as large unit 
loads as possible at the greatest speed 
compatible with safety. Large loads on 
one vehicle take the place of smaller loads 
on a larger number of vehicles of less 
capacity. This substitution means less 
traffic congestion, which is one of the 
greatest problems the police forces of our 


ye novel motor vehicle shown in the 


most important cities have to contend with. 

Aside from the advantages of carrying 
large loads at fast rates of speeds on 
pneumatic tires and of being able to secure 
the necessary driving traction at all tims 
even on bad roads, the eight-wheel ar- 
rangement also provides an extremely 
easy-riding vehicle of great stability and 
one of extremely short turning radius, 
since in the case of the vehicle shown, all 
the wheels are mounted so as to turn for 
steering. 

In detail, the vehicle is mounted on two 
sets of four wheels, each set carried on a 
suitable cross-frame member. Each cross 
member has two arms on each end. Each 
end is made into the shape of a yoke to 
carry a wheel on a vertical spindle. This 
spindle simply serves fo support the wheel 
so that it carries its share of the vehicle 
load and so that it can be turned in steering. 

The power for revolving the wheels is 
secured from a conventional gasoline motor 
placed off the center line of the vehicle 
to the right at the front. The motor shaft 
extends aft of the crankcase in the usual 
manner and transmits its power to a four- 
speed gearbox located between the front 
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and rear sets of wheels by means of a short 
driveshaft. The power is in turn trans- 
mitted through the gearbox by means of a 
silent chain drive to two shafts, one extend- 
ing forward from the front of the gearbox 


the center. The separate lever serves to 
turn the vertical turn-bolt as the driver 
turns his hand-wheel to steer. Additional 
rods attached to one end of the two-armed 
bar lead to the front set of wheels, and 


and the other aft from the rear side. Each 
of these shafts 

carries two PREUNATIC RES: 
worm gears, 
these meshing 
with largeworm 
wheels and dif- 
ferentials 
mounted on 


other rods attached to the opposite end 
lead to each op- 
posite pair of 
the rear wheels. 
Thus as_ the 
turn-bolt is re- 
volved, causing 
the two-armed 
bar to revolve 


UNIVERSAL JOINTS 


supplementary about its pivot, 
axles which it makes the 
simply. drive front truck 


wheels turn in 
one direction 
and the rear 


each pair of op- 
posite wheels, 
but do not sup- 


SPINDLE ARMS ~ EXTENDED MOTOR SHAFT MOTOR OFF CENTRE 
Diagram showing the driving and stecring arrangement 
of the eight-wheel truck. All wheels turn for steering 


port any of the 
wheel load. Each of the supplementary 
driving axles is divided into two parts on 
each side, these parts being joined by means 
of universal joints so as to permit relative 
motion between any of the wheels of each 
truck, as when passing over road obstruc- 
tions, without binding any of the driving 
members. 

The motor must be placed rather 
high so as to clear the front axle 
of the front truck. The top of 
the motor extends up into the 
driver's cab and is covered 
byaremovable metal hood. 
The driver sits on one 
side of the motor and the 
helper on the other. This 
construction permits the 
driver'sseat to be placed 
well forward, which in 
turn allows’ a longer 
body on the same 
length of chassis than 
would be the case in 
the usual construction 
with the motor under a 
hood out in front. 

All of the wheels are 
arranged to turn for steer- 
ing, this being accomplished 
through one steering wheel 
and column by attaching the 
steering crank by means of a 
rod to a vertical turn-bolt 
carrying three arms. One of 
these arms is a separate lever, 
while the other two really 
comprise one bar pivoted at 


wheels, con- 
trolled from the opposite end, in the re- 
verse direction, thus giving a’ very short 
turning radius. 


To Make Your Lawn Attractive You 
Must Edge It Evenly 


N improvement on the ordinary 
lawn edger has been invented 
by Christian L. Schneider, of 
Davenport, Ia. It not only 
edges the lawn neatly but 
cuts a trough at the same 
Gm time at a regulated depth. 


AeA The edger consists of a 


J-shaped” knife carried 
on an arm which ad- 
justs it to any height. 
One of the wheels of 
the edger runs on the 
path surrounding the 
lawn, with its outer 
flange pressed 
against the asphalt 
so as to insure a 
straight line. The 
other wheel is ar- 
ranged so that it will 
keep parallel with 
the wheel on the 
path, whatever 
irregularities 
may occur in the 
lawn over which 
it travels. This 
makes it easy to 
push and insures 
a straight edge. 


AQUUSTABLE KNIFE 
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An Adjustable Rake for the 
“Land Patriots” 
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Eliminating the Noise from 
Railroad Traveling 


LL contributions to 
the cause of agri- 


cultural preparedness 
will be gratefully re- 
ceived! Especially 


when they are as good 
as the adjustable garden 
rake that is shown in the 
accompanying _illustra- 
tions. Instead of hav- 
ing to use a number of 
different sized rakes to 
fit between rows of diff. 
erentkindsof vegetabl 
you can adjust this one 
rake to suit all purposes. 
All the teeth of the rake, 
excepting the central 
one, are riveted to two 
rectangular side-frames 
pivoted to an iron socket 
on the end of the rake 
handle. When weeding, 


Above: The side teeth 


rake opened out 


or when loosening the ground between rows 
of potatoes, for instance, the side bars are 
swung around until they aline. ‘The rake, 
thus opened to its fullest width, is then 
locked in this position by the wing nuts 
shown. When cultivating onions, on the 
other hand, the angle between 
the side bars can be reduced to 
adjust the rake to the smaller 
width, 
When the sprouts are 
youn this rake can be 
ned Sor cliltivating both 
Ae of the row at one 
time. The central tooth 
may be unscrewed and 
taken out making it 
possible for the rake to 
operate on both sides 
of the small shoots. 


When the central tooth is re- 
moved the rake will straddle the 
small shoots. Then both sides of 
the row can be worked at one time 


strainer extends back 
into the barrel like a long, hollow tube 


NE railroad at least 
has solved the 
noise problem. Much 
to the delight of the 
passengers, the ‘“Bur- 
lington Route” 
rooted out the grinding 
of wheels, the creaking 
of axles, and the other 
noises usually attendant 
upon traveling. They 
have accomplished this 
by installing a sound- 
proof flooring in their 
new steel cars. A layer 
of hair felt one inch 
thick, a layer of spec- 
ially ' prepared _ paper, 
| anda half-inch air space 
separate the steel floor 
of the car from the 
steel sub-floor nearer 
| the ground. The sounds 
| coming from the wheels 
are practically all ab- 
sorbed by the insulating 
layers. Especially’ in 
traversing the loosely 
packed felt, the sound 
vibrations ‘are readily 
lost in the loosely 
connected fibers, 

so that they will 

~t ~» mhever reach the 
a a ears of the 


travelers, 
Combining a Strainer with the 
Bung of a Barrel 


BARREL attachment which serves 
sa bung and a strainer in one has 
been devised by William R. Brison, of 
Tompkinsville, New 
York. Screw the at- 
tachment into the 
barrel and contents 
can be drawn through 
an exceptionally fine 
strainer, without re- 
tarding the flow. 
The attachment 
consists of a hollow 
steel head that sup- 
ports the cheese-cloth 
covered wire frame- 
work of the strainer. 
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Counting the Moisture 
Drops in a Fog 

EASUREMENTS of fog 
have hitherto been crude. 
But an example of more re- 
fined measurements of fog has 
recently been afforded by experts 
of the United States Bureau of 
Standards, The measurements 
were made in the most notorious- 
ly foggy region of the world—the 
Grand Banks of Newfoundland. 
The tiny drops that constitute 
a fog are smaller than raindrops. 
‘They: are formed by the conden- 
sation of the gaseous water in the 
air, known as water vapor. Each 
drop condenses about a “nucleus” 
—consisting of some substance 
other than water. The air always 
contains an 


A method of counting these 


each nucleus in a sample of air, 


immense number of these 
nuclei, ready to form centers of condensa- 
tion, when the conditions of temperature 
and moisture are right for this process, 
invisible 
nuclei was devised by John Aitken. It 
consists in causing a drop to form around 


Instrument for measuring the tiny drops of fog. Sixty 
billion drops equal one-seventh of a glass of water 


forming an artificial fog. The corona 
around a source of light, viewed through 
this fog, was measured, and the size of the 
drops was determined from the known 
amount of moisture in the chamber. 


A Twelve-Year-Old Girl's Combina- 


ind) thet tion Umbrella and Rain-Cape 


counting the drops through a microscope. . 

Another process, devised by Carl Barus, 1, Miss Martha Bachman, 
makes it possible to determine the size of es in Chattanooga, Tenn., has 
the drops. When a light is viewed evidently suffered the discomfort of 


through a cloud or fog it is seen 
to be surrounded by a colored 
ring, called a “corona.” 
You have seen such rings 
around the moon and 
around street lamps at 
night. The angular di- 
ameter, or aperture, of 
these rings Goes up- 
on the size of the ‘drops. 
Small drops produce big 
rings, and vice versa. 

The apparatus of Ba- 
rus was installed in the 
pilot-house of the Seneca, 
and the number of nuclei 
present in a given volume of 
air was measured three times 
a day, whether the weather 


_ = wet stockings caused by the 
\. “flapping of her, just-so-long 
\. rain-cape against her legs 
on her way to school, as so 
many other little girls 
have done in days gone 
by. But Martha hasan 
idea for eliminating 
such discomfort from 
future rainy days. 
Her idea is to attach 
a cape of oil-cloth or 
rubberized material to 
the rim of the umbrella 
with snap-fasteners, but- 
toning it down the front 
ary rain-cape fash- 
An isinglass window 


JY J 


ion. 
/ i about the level of the eyes 


was foggy or otherwise. A would prevent the wearers 
sample of air was drawn of such an umbrella-cape 
through a pipe, projecting - from bumping into each 
from the port bow. It was other on the street, like 
adenitied ood, tee chamber,” ones saree this way 
saturated with water vapor, ‘ could be protected 
suddenly expanded, to con. Martha'scombinationumbrela rn the rain also and the 
dense water on the nuclei, dog can crawi under cover hand holding the umbrella. 


Can the Railway Train Be Made Noiseless? 


“Yes,” say the inventors, “by improving the wheels.” 
“No,” say the engineers, “unless you perfect the road-beds”” 


By Marius C. Krarup 


‘The Maginn wheel is built up in 
sections secured together by 
bolts or rivets for flexibility 
"Ta idea of producing a 


noiseless rail wheel, and 

even making it distinct- 
ly flexible to reduce the 
wear and tear of the roll- 
ing stock has seemed a 
good one to some in- 
ventive minds, and they have 
proceeded to patent their con- 
ceptions. ‘These are all char- 
acterized by a noise-de: 
and more or | ela 
stance which isins 


wheel among those illustrated, it is well 
to remember that flexibility makes a 
constant demand on the power of the 
locomotive. In the Kinsman wheel 
the main object of inserting a non- 
metallic substance is to insulate the 
wheel and the car from the rail elec- 
trically, this being a requirement in 
some forms of electric railway service, 
and this represents a new angle of the 
subject having little to do with the 
other efforts. The Lindblad wheel, on 
the other hand, is a cushioned and anti- 
noise wheel with special wiring to pre- 
vent it from becoming non-conductive. 

The most radical and effi- 
cient method for securing 
comparatively noiseless op- 
eration as well as saving of 
road-bed and rolling stock, 
according to modern traffic 
engineers, comp1 thor- 
ough grading, draining and 
ballasting of the road-bed, 
smooth hard rails of ample 
dimensions, manganese steel 
rails at crossings, frogs and 
improved design of 

switches, accurately con- 
jrsusnoe centric wheels and car 
springs with well damped 


FLEXIBLE. PAD and governed rebound. 
At left above, the Lindblad wheel; These would reduce noise 
at right above, the Kinsman wheel and improve the service. 


the flanged rim and the hub 
portion of the wheel; by some 
provision to prevent the rim 
from slipping round on the inserted 
material, and by guide plates on the 
sides to hold the hub and rim in aline- 
ment. The details can be followed 
without difficulty in the accompanying 
illustrations but are subordinate in 
interest to the question whether the 
whole plan is practicable. It is next 
to impossible to make the “‘built-up” 

wheel as cheap or as strong as the one- 
piece construction. It is almost hope- 
less to try to introduce a wheel which 
is after all only a little less noisy than 
those in use, unless it pays for itself 
from the start through savings in other 


FLEXIBLE 
AD 


directions. If the wheel is frankly 
intended to be flexible, as the Maginn 


‘The Madden sound-deadening wheel also has a 
flexible pad which fits like a lining around its rim 
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‘The head and body 
of the suit are of 
cast metal riveted, 
‘The arms and legs, 
however, are of can. 
vas reénforced by 
coils of strong metal 
tubing. Flexibility 
is thus given them 
while their ability 
to protect the limbs 
from being crushed 
by the enormous 
pressure of the wa 
ter is not impaired 


The heavily laden 
divers are lowered 
by single steel cables 
which enclose the 
telephone wires 
through which the 
orders are trans 
mitted. — Oxygen 
apparatus is at 
tached to each suit 
In this enough oxy 
gen is stored to last 
for cight hours. The 
weight of the suit 
is an advantage 


Salvaging in Armor 


a diver goes down, the water pressure in- 
creases at the enormous rate of over three 
tons a square foot for e one hundred 
feet. This water pressure is overcome by supply- 
ing the diver’s lungs with air of an equal pressure. 
vidently, the air pressure has to be increased the 
farther down the diver goes; but if at any time 
this pressure becomes either more or less than the 
water outside, the diver will be injured or even 
killed. 
This danger is entirely done away with by the 
rmored diving suit invented by B. F. Levitt, of 
‘oledo, Ohio. His suit entirely separates and 
protects the diver from the water. Manganese 
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bronze, which is as strong as steel but not so 
likely to rust, has enabled the inventor to 
descend to one hundred and twenty feet 
below the depth attained in the former 
world's record of three hundred and sixty- 
one feet. The great strength of this bronze 
was found capable of withstanding a 
crushing pressure of some eleven tons per 
square foot. In marked contrast to the ex- 
perience of the three divers who made the 
former world’s record—one died shortly 
after—Levitt experienced no hardships 
whatever. The air was supplied from an 
oxygen apparatus attached directly to the 
back of the diving suit. 

The body and the head-piece of Levitt’s 
suit are of cast metal and are riveted 
together. The legs and arms, however, are 
of canvas so that they can be bent while the 
diver is working. These are prevented 
from collapsing under the water pressure by 
closely wound coils of strong bronze tubing. 
The water-tight joints at the shoulders, 
ankles and wrists run in ball-bearings so the 
pressure cannot cause them to jam. 
Obviously, the suit must be very heavy. 
This fact is by no means a drawback, hi 
ever, since every bit of the armor’: 
is required to make the suit sink down 
straight. After the suit has been mbled 
on the diver, he is lowered into the water by 
a steel cable unwinding from a derrick on 
the salvaging boat. This cable also serves 


the purpose of hauling the diver up after- 
wards. Small telephone wires form the 
core of the cable and connect the telephone 
apparatus strapped to the diver’s head with 
similar apparatus on the salvaging barge. 
Powerful electric lights and carriers for the 
loads are lowered with the diving corps. 
This method will be used in an attempt 
to salvage the Pewabic, which went down 
in Lake Huron nearly fifty years ago. 


Dummy Guns and Turrets Train 
England's Gunners for the Sea 
Ww EN England trains her gunners for 

e sea, she sends them to Whale 
Island in Portsmouth Harbor. Here the 
entire island is given over to steel sheds 
which are built like gun turrets on a battle- 
ship. The great guns projecting from these 
sheds are dummies, though they are exact 
counterparts of those on a battleship. The 
prospective officers and men are made to go 
through the exercise of range-finding, 
loading, aiming and ing” these guns as 
rigidly as if they were in a real battle at 
sea. The heavy steel projectiles are hauled 
from the magazine by hydraulic and 
electric cranes just as in an actual ship, A 
real breech mechanism locks the projectile 
and its powder charge in the gun while an 
intricate swivel mounting of steel swings 
the gun into the firing positi 


The great guns projecting from these sheds are dummies, though 
of those on a battleship and can be loaded, aimed and “ 
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“fired” by 
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The Straw Hat for Storms. The 
Top Turns Inside Out 
STRAW hat which can be taken out 


in the fiercest storm with impunity is 
a recent inven- 
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Arthur Picard, a resident of New York 
It is in ‘three sections—a handle, a 
liding support for the pad, and the pad 
itself which may be of bristles or of ab- 
sorbent material, The sliding support has 
side jaws which 


tion of William 
Wilson, of New- 
ark, New Jersey. 
There is nothing 
exceptional about 
the straw. The 
top of the hat, 
however, can be 
turned inside out. 
The folded water- 
proof covering 
that is thus ex- 
posed can be 
drawn over the 
entire upper sur- 
face of the hat. 

Ordinarily the 
waterproof cover is concealed beneath a 
cloth lining under the top. An elastic band 
keeps the lining drawn up tight. 


When it rains, the top of the 
hat is swung around and the 
clastic covering carried 
undern 


A Toothbrush for the Sick—It Has a 
Removable Pad 


The pad may be 
made of bristles or 

of absorbent ma- 
terial. It is ex- 
pelled from the 
groove and im- 
mediately destroyed 


HE toothbrush of an invalid 
should be destroyed after a 
single use. That is the practice in 
the more carefully conducted hospi- 
tals. Ordinarily this would necessi- 
tate having on hand a goodly supply 
of brushes if the patient's teeth are to 
be properly cared for. With the type 
of brush shown in the illustration, however, 
only the pad, or bristles, need be destroyed. 
The handle may be sterilized and used as 
long as it lasts. 
The brush is the invention of Alphonse 


r 
$hoove sn 


clamp the pad 
securely in place 
when the ring 
shown on the 
tapered portion 
of the handle is 
pushed up as far 

as it will 


_. Protectwe go on the 


pad - 
holder, 
To re- 
lease the 
pad, the 
ring is 
slipped 
down on 
the handle, and the tongue in the groove of 
the pad-support is pushed up. This expels 
the pad from the groove. 


The Private Hairbrush—The Bristles 
Can Be Locked Up 
PPARENTLY only one man of 


inventive genius in all the United 
States has been able to 
remain unaflected by the 
zip-boom-bang of guns 
and war news and to ap- 
ply his talent to the cry- 
ing needs of everyday and 
home. He has invented a device for 
locking up his hairbrush to protect it 
from the other boarders in the house! 
Itisin the form of a cover tacked to the 
backof thebrush and with overlapping 
sides which fasten with lock and key. 


Flexible brush covering 


cover is tacked to the back of the brush. The 
aes Rid ovcrant re tesened Sine nate 


"li 


je 
‘The coat is fastened together in sections so 
that it pulls apart readily when caught 


A Safety Coat for Workmen. It 
Pulls Apart in Sections 


‘WO million machineshop workers in 

the United States read safety bulletins 
each week and operate machinery equipped 
with every kind of safety appliance which 
money will‘buy. Yet not a week goes by 
but eral careless workmen are in- 
jured and one or two killed outright be- 
cause of their own reck- 
lessness. One of the most 
common forms of acci- 
dents is the catching of 
loose and exposed gar- 
ments in revolving shafts, 
pulleys and other moving 
machinery. 

Only recently a man 
wearing a ragged sleeve 
while turning a bolt on a 
machine in an Omaha 
shop was stripped to his 
waist. By a miracle his 
life was saved. Had he 
worn the safety garment 
illustrated on this page 


If the low-sunken 
propeller hits a rock 
it swings up on its 
tilting attachment 
and clears the ob- 
struction in safety 
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he would have lost part of the coat only. 
Herbert P. Andrews, of Portland, Oregon, 
the inventor, has designed the coat in sec- 
tions in such a way that any unusual pull 
on any particular section will detach it 
bodily from the rest of the garment. 

The coat is not sewed together at the 
seams, but is fastened, one section to the 
other, by snap fasteners. Thus any section 
may be detached without tearing the rest 
‘of the garment or endangering the life of 
the wearer. If the workman is fortunate 
enough to see the machinery catch his coat, 
he can pull himself away instantly, losing 
only one section of the coat. The snap 
hooks and fasteners do not detract from the 
general appearance of the coat, and it 
meets all the demands for ordinary wear. 


Motor Attachment Which Prevents 
Injury to Rowboat Screw 


TH the marketing by a Western con- 

cern of a tilting motor attachment, 
the motor-driven rowboat comes into its 
own. In the past when beaching the boats 
or when passing through shallow water, the 
propellers of rowboats using motor power 
were endangered. In a boat of such light, 
draft as the rowboat, the propellers have 
to be held below the bottom of the boat to 
afford it sufficient “push.” This, of cours 
is unsafe; for in beaching the boat, or 
passing a rock or a snag in shallow water, 
the propellers are likely to be snapped off 
or bent out of alinement. 

The tilting motor attachment prevents 
such an accident. The entire propelling ap- 
paratus is mounted on 
the flexible tilting attach- 
ment, so that if anything 
strikes against the back 
of the propeller the ap- 
paratus automatically 
tilts up and the pro- 
peller clears the obstruc- 

tion without injury. 


Popular Science Monthly 


It Stormed; So the Funeral 
Was Conducted by 
Telephone 


‘ROM Wisconsin comes 

the report of a funeral 
by telephone. A Methodist 
minister, of Oakfield, died 
and his bishop was to deliver 
the funeral sermon. But a 
severe storm came on and 
the bishop, who was on his 
way, saw no chance of getting 
to the village, since traffic was 
stopped on the short branch 
line leading to the place. 
Stopping at a farmhouse to 
telephone his predicament to 
the waiting family, he decided 
to conduct the service over 
the telephone, one of the 
members of the family re- 
peating his words to the 
mourners. 


The Last Word in Fountain Pen 
Efficiency—An Eraser Attachment 


F you should make a mistake while 

writing, the fault is yours, not your 
pen's. However, your pen may be made to 
correct the mistake very neatly. Daniel R. 
Markley, of Lancaster, Pa., has devised a 
plan for attaching an eraser composed of 
threads of spun glass to the top of the 
barrel of any ordinary fountain pen 

The spun-glass threads are encased! 
in a cup which is held in another 
cup which screws on to the bar- 
rel of the pen and is covered 
by a cap resembling the 
one which covers the pen. 
The inner walls of the 
cup holding the bristles, 
or threads, converge at 
the outer end so that 
the bristles are held in 
a compact little bunch, 
as shown in the illus- 
tration, As the bristles 
at the end are worn away 
the remaining lengths 
may be fed through auto- 
matically by screwing the 
cup further up. 

The addition of the 
eraser does not alter the ap- 
pearance of the fountain pen 
in any other way than by 
slightly increasingitslength. 


BRISTLE FEED 
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Compressed air pumped into the cylinder rapidly vibrates 
the cutting bar as would a engine 


short-stroke reciprocating 


Removing Iron Rivets with a Pneu- 
matic Hammer 


"ees the pneumatic hammer has 
long been used in structural steel work 
to shape the heads on red-hot rivets, the 
old hammer-and-bar methods are still used 
in removing the rivets. A pneumatic 
hammer has been invented, however, which 
removes fifty times as many rivets in a 
given time. 

In the time that one hammer 
stroke can be given by a man, the 
pneumatichammer gives several 

hundred. The long cutting 
bar is attached to a pist in 
in a long cylinder. Ai 
pumped to the cylinder 
under pressure of one 
hundred pounds per 
square inch, and it im- 
mediately vibrates the 
bar violently. When 
the crew press the 
hammer against a rivet, 
the pounding knocks 
the rivet’s head off al- 
most instantly. 

This method of cutting 
is not only easier for the 
men, but it saves seventy- 
five per cent on the cost 
of the hand method. More- 
over, it can be used in ordi- 
narily inaccessible places. 


Giving Convicts a Real Chance 


How the Prison Farms of Florida have 
superseded the 


By Ewing Galloway 


inhuman leasing-out system 


* gang of convicts at Bradford Farms grading a lot for an electric 
belonging to 


laundry. One of the two locomotives 


FEW years ago Florida's penal sys- 
tem was one of the cruelest, the most 
brutal that ever existed in the 

United States. All able-bodied male con- 

victs were leased to private concerns to 

work in lumber and turpentine camps, and 
thousands of them were overworked, under- 
fed, and housed in cages unfit for wild 
beasts. Often those who failed in the 
slightest degree to please guards or over- 
seers were beaten unmercifully. 

Magazines and newspapers revealed the 
truth about the lumber and_ turpentine 
camps, and as a result of their exposures 
the State Government established a prison 
that might serve as a model for agricultural 
states or principalities throughout the 
civilized world. 


powerhouse, ice plant and steam 
the prison is seen in the background 


Bradford Farms. In November of that 
year crews of convicts began clearing and 
draining this tract of wilderness and laying 
the foundations of some of the buildings. 
To-day they have three thousand acres in a 
high state of cultivation, a prison town of 
thirty-five buildings, all the implements, 
livestock and poultry they can use to ad- 
vantage, and a steam railroad of their own 
construction running to all important 
sections of the plantation. 

Offenders serving time at Bradford 
Farms are not made to feel that they are 
despised outcasts upon whom the State is 
wreaking vengeance. They are treated as 
misguided persons to be corrected morally 
and trained for lives of usefulness. They 
are given 


In 1913, aft- 
er thirty-three 
years of leasing 
out all convicts 
capable of 
earning money 
for private con- 
cerns, the 
State authori- 
ties bought 
17,000 acres of 
pine forest and 
swamps in 
Bradford 
County and 
started the de- 
velopment of 


wholesome 
food, housed in 
clean, airy 
buildings, en- 
couraged to 
improve their 
personal hab- 
its, and em- 
ployed at 
healthful and 
instructive 
labor. 

The field la- 
borers work 
only nine hours 
a day, which 
is about two 


what is now 
known as 


at 4:30 and retire at 7:30 


hours less than 


d airy as the State could 
the time spent 
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‘The stables and shops of the model prison farm. 


‘The land shown in the photograph was 


a wilderness of pine forests and disease-breeding swamps before the convicts improved it 


each day in labor by the average free farm 
hand in the South. They take three hours, 
exclusive of the time spent en route to and 
from the stockade, for rest and dinner in 
the middle of the day. 

‘They grow cotton, corn, sorghum cane, 
potatoes and all kinds of vegetables, and 
raise cattle, hogs.and chickens. Last year 
their Irish potato patch was 550 acres, and 
an even larger area was given to sweet 
potatoes. 

The methods of crop cultivation and 
livestock raising that have been adopted are 


the best known to the State Department of 
Agriculture. The Commissioner of Agri- 
culture, William A. McRae, sees to it that 
all the work is done in the best possible 
manner. The result is that practically all 

rsons released from Bradford Farms are 
highly skilled farm workers. The more 
intelligent ones are well trained in farm 


At the present time the prison popula- 
tion at Bradford Farms is approximately 
650. About 250 are leased to counties to 
work on public roa There are 736 
working for private corpo- 


rations. But the lease law 
of to-day is not like the old 
one. It places the working 
of leased convicts under 
"iid State inspection, and 
‘es the Commissioner of 
Rote ulture the right to 
ca incel contracts whenever 
if s fail to treat prisoners 


humanely. Only negroes of 
low-grade intelligence are 
leased, and the contracts 


are limited to two years. 

There is a rapidly in- 
creasing sentiment in favor 
of abolishing the lease sys- 
tem and sending all the 


This gives an idea of the work the convicts accomplished in 
converting the three thousand forest acres into tillable land 


State's convicts to Bradford 
Farms during imprisonment. 
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“The inflow of compressed air is controlled by a 
foot-treadle so that the hands are free to move 
the block to and fro under the pipe mouth 


With the Warm Weather Come Im- 
provements in Ice-Cream Making 


HE ice-cream manufacturer encounters 
the same difficulty in removing blocks 
or forms of cream from their molds as does 
the average cook or housewife with her 
frozen dessert 
‘A recent device, patented by 
L. M. Hendler, of Baltimore, 
Md., for overcoming this 
difficulty, is a contri- 
vance for forcing 
warmed air througha 
pipe to thebottomof 
themold todislodge 
the bricks of cream. 
This is more par- 
ticularly for the 
convenience of 
dealers who handle 
large oblong blocks 
of cream which 
must afterward. be 
cut up into 
smaller bricks. 
valve which controls 
the compressed air in- 
flow is convenient! 
erated by a foot-lever. 


The transmission band with cork inserts, 
encircling a diagrammatic drawing show- 
ing the band in use on the automobile 
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Why Not Dress Alike and Save 
Money During War Time? 


HY not a civilian uniform as a 

measure of economy in clothing? 
suggests a Canton, Ohio, man. It could be 
worn by everyone, man, woman and child, 
and thus eliminate foolish dressing, the 
dude, and the spending of hundreds of 
thousands of dollars on needless finery. It 
would certainly bring home to the civilian 
population their part in the war, and the 
ladies would need to apologize no longer for 
appearing twice in the same dress, As the 
result of investigation carried on by the 
Okio man, a standardized suit of wool of 
excellent quality could be sold for less than 
twenty dollars. 


A New Type of Transmission 
Employs Cork Inserts 


HE new type of transmission bani 
shown in the accompanying illustra- 
tion is designed to overcome the objection 
to the planetary form of transmission, such 
as used on the Ford car. It has cork in- 
serts like buttons, These extend out 
beyond the band proper for a very slight 
distance and come into direct contact with 
the revolving drums as the speed is changed. 
On account of the high coefficient of 
friction of cork and steel, the braking 
effect commences at once, whereas the 
plane surface fabric band usually fitted 
slips as it becomes worn and glossy and does 
not grip except when an excessive amount 
of-pressure is exerted on the transmission 
pedal. Then it grips suddenly, 
causing a jarring in the 
operation. 
The cork buttons 
also act as springs; 
for the pressure 
increases they are 
compressed, thus 
allowing the band 
itself to come into 
contact with the 
drum, This 
makes an easily 
operated trans- 
mission which acts 
positively without 
slipping, even after long 
service, and one in 
which the bands have a 
longer life due to this 
practical elimination of 
the slipping. 


Popular Science Monthly 


This Actually Happens Oftener 
Than You Would Think 


T may ‘be a mere 

matter of supersti- 
tion which causes so 
many hundreds of sol- 
diers to wear small 
Bibles and Testaments 
over their hearts. But 
the Pocket Testament 
League of England re- 
ports that it is very 
generally done, and oc- 
ionally we hear of 
incidents which confirm 
the report of the League. 
Superstition says that 
the heart so protected 
will never be pierced by 
a bullet. Certainly the 
soldier who wore the 
little volume shown in 
the accompanying pho- 
tograph must be a firm 
believer in its efficacy. 
struck by two 
machine bullets. One of 


them remained in the 
Testament, though prac- 
tically destroying it. The 


but without causing seri. 
ous injury. 
Superstition also says 
that if the Testament be 
the gift of a mother or 
sweetheart it 
valuable as a talisman. 
Notice the face on the right-hand page. 
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‘Two bullets pierced the litle pocket Testament 
without doing the wearer any serious harm 


‘The Siberian native enters 
his home by a ladder leading 
from a door in the roof 
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The Door to This Siberian Home Is 
Located on the Roof 


UCH of Siberia is 
a vast wilderness 
which still remains to 
be explored. In the 
winter season, when 
the streams cease to 
flow, disappearing be- 
neath the ice and snow, 
the animals hibernate 
in their dens and the 
natives repair to their 
huts to sleep away, so 
far as possible, the’ in- 
finite silence that broods 
over the land. 

The illustration shows 
the interior of a Siberian 
home. The odd-looking 
ladder in the foreground 
leads to the door of the 
hut, which is situated in 
the roof. The ladder is 
hewn from a big log and 
the hole rungs in it have 
all been cut by hand. It 
is necessary to enter a 
Siberian home through 
the roof during the sever- 
est winter menths, be- 
cause the snow, driven 
by the gales ‘of the 
North, forms great drifts 
which not only effectu- 
ally cover up all side 
entrances but often con- 
ceal the whereabouts of 
the hut itself. 


Have You Put the Cat Out for the 
Night? Then Don’t 


s Lee S. Crandall, in Pets (Henry 
Holt & Co., New York): “The practice 
of turning the cat out of doors at night is 
as cruel as it is unnecessary. No animal 
is fonder of warmth and comfort, and the 
pet's happiness certainly is not increased 
by a night spent outside in cold and 
dampness. 

“Ifas much energy were exhausted in keep- 
ing the cat indoorsas too often is expended 
in putting her out, how great would be the 

mn to human nerves and unfortunate 
wild things! All felines are notmally 
nocturnal, and it is at night, if ever, that 
a curb on their activities is needed. 


The Problem of the Automobile Top 


It may be made self-effacing and self-adjusting 


CABLE DRAWN THROUGH 
HOLLOW WINDSHIELD PosT— 


SORIVERS LEVER 


lcuuTeH 


“A ORUM, 


UP PosiTION, HALF bail POSITION’ 


UP POSITION OF LEVER: 
CONNECTION CABLE. 


‘The automatic top is not only raised and lowered by the power of the 
engine but it is stored away out of sight in the extended rear end 


O top. Folded, it is 


an overhanging object at 
the rear out of harmony 
with the pleasing lines of 


the body. 
To eliminate this un- 
sightliness, the engineers 


of two large companies 
have designed two types 
of disappearing tops 
which are entirely hidden 
when not in use, Both 
of these are shown here. 
One is raised by hand. 
The other differs from 
all other types of tops in 
that it is automatically 
raised and taken down 
not by hand but by 
power secured from the 


Bring back 
spring 


vehicle's engine, a convenience especially omar 


attractive to thousands of women drivers. 
When not in use the hand-raised and 
lowered disappearing top is stowed away 
out of sight in a turtle-backed compart- 
ment at the extreme rear of the car behind 
the rear seat. This turtle back serves as a 
cover but also gives the body the lines of a 
yacht. The top is inserted in the rear 
compartment through a large U-shaped 
door in the top and two smaller doors on the 


sides of the rear seat, all three doors forming 


one large U-shaped opening when they are 
revolved up about their respective hinges. 
The side arms supporting the top, when up, 


parts of the average automobile is the, compartment. 


Cable in position w 
top is down, 


hen 
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Note position of levers 
when top is down —— 
‘The automatically adjusted aaa 

top wound round the roll- 

er in the rear compartment | 


E of the most conspicuous and ugly are pivoted at opposite points inside the 


Suppose the top is to be 
lowered, The chauffeur 
walks to the rear of the 
car through the ided 
front seats and folds the 
top away in the con- 
ventional manner. When 
the three doors are closed 
it is entirely hidden from 
view. Ar eave trough is 
provided in front of the 
doors so that water can- 
not leak through the 
door joints and down 
into the compartment 
where it might rot the 


Hinged door 


is folded back in 
the usual way and then stowed away out 
of sight in a turtle-backed compartment 


‘The hand-operated top 
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top if allowed to accumulate. The water 
drains off the eave trough through pipes to 
the ground. 

Another feature of the turtle back is a 
tire-carrier directly under the top compart- 
ment. The carrier is made of two semi- 
circular halves mounted on a 
central shaft so that one half forms 
a curved door to provide a closed 
cylindrical box when shut and pro- 
vides access to two 
horizontal shelves, 
each of which car- 
ries a tire, when 
open. This ar- 
rangement is 
especially con- 
venient because it 
eliminates lifting 
and strapping the 
tires upon a con- 
ventional carrier, 

The automatic 
top differs from 
that just described 
not only in that it 
is raised and low- 
ered by the power 
of the vehicle engine instead of by hand but 
that it is stowed away out of sight in the 
extended rear end of the body without any 
turtle back. When not in use the, top is 
wound around a horizontal crosswise roller 
in the rear compartment. The front end of 
the top is drawn forward to the windshield 
by means of two steel cables which extend 
down through the hollow windshield side 
posts to a small spool drum revolved 
through a friction gear from the engine fly- 
wheel. The operation of drawing the top 
forward out of its compartment and wind- 
ing the two cables around the drum is 
controlled by a small lever manipulated by 
the driver. 


‘A separate compartment to carry extra wheels, a 
feature which distinguishes this car from all others 
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onasmal! button by thedriver automatically 
opens it. The manipulation of the drum 
lever draws the top forward in ten seconds. 
It is automatically stopped when it reaches 
the windshield. 

To lower the top the operations are 
reversed, the 
cables being dis- 
connected at the 
windshield and 
the top drawn 
back by a spring- 
reel at the rear. 
The free ends of 
the cables are laid 
in small grooves in 
the body sides in 
the way of the 
rear seat where 
they are easily 
reached by the 
driver. When up, 
the top is pre- 
ented from sag- 
ging by means of 
three thin strips 
of spring steel 
wound with it 
around the roller. The spare tires are 
carried in a horizontal position beneath the 
top roller in the rear compartment. 


A Vast Fortune Is Chewed Up 
Every Year 
OUD and long are the complaints of the 
stringency of the times and the wails 
concerning the tightness of money; but 
these laments are not coming from the 


the war nor any other calamity has affected 
the output of this great necessity. The 
annual im- 


The winding 
drum is re- 
volved 
through a set 


portsof chew- 
ing gum 
average about 
7,000,000 


of gears anda pounds, 

clutch under though in 
the floor of 1913 the av- 
the cab. The erage reached 
top compart- nearly 14,000,- 
mentisclosed 000 pounds. 
by a door re- Thusit is esti- 
strained by mated that 
springs and $13,000,000 
so arranged ‘Raising the top after removing it from its hidden position in arechewed up 
that apush the turtle-backed carrier at the extreme rear of the car annually. 


Electric Newspapers in the Sky 


They flash information in flickering tidbits— 
a fresh, dazzling morsel every ten seconds 


NY evening now 
in Chicago you 
can look sky- 

ward and read, one 

after another, flaming 
messages to the gen- 
eral public, Up on top 
of some tall skyscraper 
is the contrivance that 
delivers these mes- 
sages. It isa form of 
electric sign, at a dis- 
tance differing but lit- 
tle from the ordinary 
kind, except that the 
messages it blazons 
forth change with far 
greater rapidity. In 
the darkness the frame- 
work of the sign is in- 
visible; the separate 
letters seem to stand 
out like so many stars 


coop beKind the s 
young men are punch- 
ing small keys in an 
immense keyboard— 
setting up in electric 
type messages that 


from all over the world. 
For this is the newest form 
of newspaper—a newspaper 
in the sky! It prints all 
that the ordinary paper 
does, excepting cartoons— 
news, advertisements, catchy 
sayings, sporting comment, 
anything that is the life of 
the ordinary penny sheet. 


And its public is even as big! - 


Where old bulletin boards 
could dole out limited bits 
of information to a few 


forty feet this new sign- 
board flashes its intelligence 
to thousands anywhere up 
and down the long ranges of 


two intersecting 
streets. 

To change the word- 
ing of the sign men do 
not shift the letters 
bodily as in an ordi- 
nary theater bulletin 
board. The separate 
letters forming a given 
message simply go out, 
and others, expressing 
a new idea, light up in 
their places. This is 
possible because the 
sign is divided off into 
squares, called “letter- 
each the size 
of an ordinary letter, 
and each having fifty- 
three lamps scattered 
over its surface in such 
a way that by picking 
out the right lamps in a 
given instance any let- 
ter in the alphabet may 
be made to appear in 
thatspaceatwill. When 
the operators punch 
keys in the keyboard 


Keys) 


Remainin 
fead 9 


the sign is divided © 
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previously mentioned they simply cause 
switches back of each key to pick out the 
right set of lamps to blazon forth the letter 
it is desired to show in a given letter-block. 
Since the letter-blocks are arranged in long 
lines it is possible 
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Compared with Electricity Gas Is 
Still the Cheaper Medium 


I spite of the decreased cost of electric 
service and the increased efficiency of 
electrically operated 


to spell out words 
and phrases, simply 
by causing the indi- 
vidual letter-blocks 
to show the char- 
acter desired. The 
principle is made 
clearer in the illus- 
trations. 

Changes in the 
wording of the sign 
are effected as fast 
as the operators can 
work the keyboard 
—one man devoting 
his entire attention 
to a single line on 
the sign, but to- 
gether with his fel- 
lows getting orders 
from cardboards in 
the hands of the 
chief operator. A 
given message is 
made to flash on the 
sign very much as 


devices, the fact re- 
mains that of the 
two sources of en- 
ergy generally avail- 
able for heating, 
lightingand cooking, 
namely, electricity 
and gas, gas is by far 
thecheaper medium. 
At the present time 
one thousand elec- 
tric heat units 
cost fourteen times 
as much as one 
thousand gas units. 
Furthermore, it is 
impossible to cook 
as rapidly with elec- 
tric heating devices 
as with gas cookers. 
In the lighting field 
gas is, under certain 
conditions, 
than electri 
though it nee not 
the large variety of 


type is set up on a 
linotype machine. 
In the linotype case 
the printer punches 
proper keys to spell out one line, strikes 
a lever convenient to his right hand, and 
the matrices pass on into the machine to 
mold the type while he is busying himself 
with the next line. In the same way, the 
operators of the new sign punch proper 
keys to spell out a given message, strike 
alever, and the message flashes on the 
sign. While people are reading it, the 
men are setting keys for the next com- 
munication, which 
appears the next in- 
stant. 

‘The sign was orig- 
inally patented by 
W. W. Arnold, of 
Hamilton, Ohio, but 
it has been worked 
out in a commer- 
cially _ practicable 
way by M. E. Laun- 
branch, an engineer 
‘of Chicago. 


‘The operators 


‘A message is made to flash on a sign very 
much as type is set up on a linotype machine. 
stors punch the keys to spell it out 


‘The attachment which 
when it is not in use and registers all calls 


applications that 
electricity has. 


A Telephone Attachment Which Per- 
forms the Services of a Watch Dog 


UPERT H. GREENLAW, of New 

York, has invented a meter attachment 
which is a’ mechanical watch-dog for your 
telephone. It consists of a 
small case containing a 
locking and registering 
mechanism, a clamp which 
fastens it to the telephone 
standard, and a rod which 
engages with the tel- 
ephone receiver. By 
removing the receiv- 
er the rod is forced 
in and out of the 
interior of the meter. 
Tt is impossible to 
replace the receiver 
upon the hook until 
the call has been 
registered. 
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an Umbrella 


ROOF built like an um- 

brella is the ingenious de- 
Vice of a manufacturer of ap- 
pliances for silos, It has this 
advantage: the structure 
can be filled five or six feet 
above the level of the walls; 
as the ensilage gradually 
settles, the roof will close 
down upon it automatically. 
This eliminates the need of 
a_second filling of the silo 
after settling, and saves a good 
deal of labor and time. 

The silo roof is constructed of 
triangular sections of galvanized 
iron, which are joined by sections 
of tenting. When the roof is open 
it forms a continuation of the 
cylindrical walls of the silo, and 
as it settles upon the contents the 
triangles of metal join. snugly. 
By an arrangement of joints that 
overlap, a weather-proof cover is 
formed. Within this are the sec- 
tions of canvas, which are likewise 
protected from the elements. 

The supports that hold the roof 
to the upper wall of the silo are of 
wrought iron, and are so narrow 
that they offer little resistance to 
the wind. By pulling on a rope 
suspended through the center of 
the structure down to the floor, a 
single man can open the umbrella. 

The roof can be attached to silos 
of concrete, metal, wood or tile. 
It is made in diameters of eight to 
seventeen feet. 


The United States Armies Are Pre- 
paring to Fight Vermin and Germs 


LOTHING disinfectors of a 
portable type similar to those 
in use in Europe have been pur- 
chased by the United States Army. 
The outfit consists of a five-horse- 
power upright boiler connected by 
piping with a cylindrical chamber 
about six feet long and three feet 
in diameter. The rear end of this 
jacketed chamber is provided 
with a door that can be hermet- 
ically sealed. A rack for clothing 
slides into the chamber, while 
smaller articles are laid on a 
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A Silo Roof Which Opens Like 


grating where they may be steam-soaked. 
The steam is generated in the boiler at 

4 about eighty pounds pressure. 
Suitable valves are provided to 
reduce this pressure to ten 
pounds when it enters the 
chamber. When the jacket 
about the chamber is thor- 
oughly heated, the articles to 
be disinfected are placed in 
the rack, which is then 
pushed into the chamber. 
The door is closed and 
made steam tight. When 
the temperature within 
the chamber has risen sufficiently, 
an exhauster is opened until the 
gage shows about fifteen inches 
of vacuum. Then a small amount 
of steam is allowed to enter the 
chamber, Following this, the ex- 
hauster again is opened until fif- 
‘teen inches of vacuum is indicated. 

Steam is then allowed to enter 
the chamber until the temperature 
within it rises to two hundred and 
thirty-eight degrees F. The steam 
is allowed to circulate through the 
chamber during the period of ex- 
posure. It is then cut off, and 
the exhauster draws off steam 
and vapor. After a short drying 
period the door may be opened 
and the clothing removed. 

When using formaldehyde gas 
as a disinfectant in the apparatus 
the jacket is brought to a tempera- 
ture of eighty degrees F.; the 
clothing then is placed in the 
chamber and a vacuum of fifteen 
to twenty inches obtained. When 

a temperature of 
ninety degrees 
is reached, the 
is admit- 


easily spread the 
umbrella roof 


A disinfector for our Army. 
and kits in forty minutes ridding them of all germs 


It can handle fifty uniforms 
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Flushing Streets with Water Pipes 
on Trolley Cars 

'N Worcester and Springfield, Mass., 

the day of horse-and-wagon street 
flushing is past. Trolley cars carrying 
large water-tanks and electric pumps have 
been found much more effective and con- 
siderably more rapid. The pumps force 
the water out in such powerful streams that 
the trolley-car method has proved itself 
cleaner than the horse-drawn barrel-wagon 
from which the water flowed by gravity. 

The pump supplies water to four pipes. 
Two of these lead to nozzles on the 
itself and two lead to an arm which s 
on the road-side of the car, 


ings 
This arm 
is swung back when automobiles or other 
obstructions are to be passed. 

‘The flushing is done early in the morning 
after the cars have first gone the rounds in 


sprinkling the streets. The cars run at 
high speed so that an entire city can be 
cleaned by a very few of them in a very 
short time, With the old horse-and-wagon 
method speed was impossible. Sometimes 
the sprinkling had to be started during 
the night. 

The added expense of the electric pump 
is balanced by the saving in the number of 
units and of men, so that the running ex- 
pense of the new method is not increased. 
On the other hand, only eighty-five per 
cent of the water formerly used is now 
required. The side streets which are not 
tracked are now flushed by connecting long 
hose to the street hydrants. 


Dr. L. L. Funk, using his mechanical broach 
wrapper and sterilizer. At no time during the 
process is the cotton touched by the hands 


That Wad of Dental Cotton—Was 
It Sterilized? 

'N cleaning the root-canals of affected 

teeth the dentist employs a wad of 
cotton wrapped on a steel needle. This 
wad is called a “broach,” and is used in 
reaching the vital point where the nerve 
of the tooth passes out into the bony 
structure. 

Usually the dentist twists the cotton 
around the needle with his fingers, which 


the machine shown in the 
illustratis 


tion. It does the 
ping mechanically, and 
sterilizes the cotton at the 
same time. Different meth- 
ods of sterilization are pro- 
vided for. The first is by 
means of dry heat of 275 
degrees Fahrenheit, obtained 
from the electric heating 
unit; the second employs 
steam obtained by placing a 
four-candlepower électric 
lamp in a glass water-con- 
tainer and bringing the water 
to boiling point, This is used 
for moist sterilization and for 
melting inlay w car- 


Electric motors pump the water in four powerful streams that 
wash away every trace of refuse while the car runs at high speed 


bolized sponge is used for 
sterilizing the needles. 


Mountains That Float 


Why? Because the underlying materials are lighter than the mountains 


'N a remarkable series of researches con- 
ducted by the U. S. Coast and Geodetic 
Survey, under the direction, first of 

Professor John F, Hayford, and later of 
Mr. William Bowie, Chief of the Division 
‘of Geodesy, it has been conclusively proved 
that mountains and continents, and prob- 
ably islands, float.” 

The earth is solid. How, then, can we 
say that the mountains float? 

‘A hundred or even a thousand years are 
as a day in the geological calendar; and 
for such periods the movement of portions 
of the earth, under any forces which may 
act on them, would probably be so small 
as to go unnoticed. But when such forces 
act for a hundred thousand or a m 


years or longer, the earth's materials 
behave as if they were plastic; in other 
words, they give way to the forces affecting 


them, and assume a state of equilibrium. 
Those who work in the deep mines of the 
earth are familiar with the movement or 
creeping of the rock which will close old 
shafts or tunnels, 

But what is the evidence that mountains 
float? The answer is in the observed tilting 
of the plumb line and in the measurements 
of the earth's pull, called gravity. 


The Proof Furnished by Gravity 


Let us confine our attention to gravity. 
If the earth's material were a perfect 
liquid, its surface would be perfectly 
smooth and the shape of this surface would 
be that of a ball. Since the earth spins very 
rapidly, centrifugal force is set up which 
causes the maximum at the equator and a 
minimum or zero at the poles. This means 
a shortening of the axis of rotation by a 
distance of about twenty: miles. That 
is, the distance from the north pole to the 
south pole would be that much shorter 
than the distance through the earth's 
center between two points opposite each 
other on the equator. 

Exattly the same shape would result if 
the earth’s material, though solid, were 
arranged in layers according to the density, 
the densest material at the earth's center 
and the lightest at the surface. The earth 
would assume that shape because of the 
yielding under the attractive force of each 
particle of the earth’s material on every 


other particle, and because of the centrif- 
ugal force due to the earth's rotation 
which tends to throw its materials out into 
space. 

‘The resultant of these forces, or gravity, 
would on this ideal earth vary gradually 
in intensity from the equator to the poles. 


How We Get the Idea of Floating 


The earth’s materials are not arranged 
in layers exactly with respect to their 
densities. As a matter of fact gravity 
determinations show that the materials 
under the vast plains along the coasts are 
arranged very nearly in the normal way, 
but that the materials under the mountains 
are found to be lighter than normal. The 
deficiency of material under a mountain 
down to a depth of about sixty miles below 
the sea level is almost exactly equal to the 
mountain material which is above sea level. 

Similarly, under plateaus like those of 
our Western States, there is a deficiency of 
materials very nearly or exactly equal to 
the mass of material between the surface 
and the ary sea level surface beneath. 
The normal density is that under the 
coastal plains. 

As a result of this counterbalancing of 
the material above sea level at any part 
of a continent by material lighter than nor- 
mal under it, the pressure or weight of 
material on an imaginary surface about 
sixty miles below sea level is the same at 
all points of that surface. 

This brings out the idea of floating. If 
we should see an iceberg floating in the 
ocean, we would conclude that the ice 
showing above the water is held up or 
floated as a consequence of a greater mass 
of ice under it. As all know, ice is lighter 
than water. A block of wood thrown in the 
water has some of its material held above 
the surface by the portion under the 
water. The weight of the material of the 
whole block exactly equals that of the 
water displaced by the block. Similarly the 
weight of a mountain mass and the column 
of material directly under it to a depth 
of say sixty miles, below the imaginary sea 
level surface, equals that of the weight of a 
similar column of material of equal cross 
section, under the coastal plain, which 
has little or no material above sea level. 
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Land Skates with Brakes and Pneumatic Tires 


‘The latest “quicker than walking” form of exercise 


BALL-BEARING, pneumatic- 
tired skate which will run 
easier on a level road or street 


wheel. By pushing either foot 
forward, in the same manner 
that a person would do who 
wanted to stop when walking, 
the brake is operated. The 
tires are resilient enough to 
enable the operator to steer 
with ease. According to 
the inventor a_ person 
equipped with the 
skates can travel 
three times as far 
with the same 
amount of effort as 
in walking. 
Considering the 
skate as a foot- 
propelled ‘vehicle it 
is certainly efficient. 
No Eranelesion 
i 2 system with an at- 
o4 i, its a ori _tendant lossofpower 
is necessary because 
the propelling force 
of the legs is applied 
direct. Furthermore, 
the skate need not be 
left at the curb like 
the automobile. Ar- 
rived at your destina- 
tion you can unfasten 
your skates and take 
them into the building 
with you. 


than an ice skate will slide on ice, 
has been invented by Charles H. 
Clark, of New York city. 

Located on opposite sides of 
cach foot are two nine-inch wheels, 
the front wheel being on the inside 
of the foot and the rear wheel on 
the outside, so as not to interfere 
in any way with the movements of 
the legs. 

On the outside of the leg, as 


shown in the illustration, i 
ation, is a brace To travel, you simply 


journaled to the foot rest. The pA tgter atergind 
upper end of the brace is attached the other as you would 
to the ankle, thus relieving it of in walking. The 


wheels are placed in 
such a way as to 
maintain en even 
balance at all times 


any strain. 
In addition to this purpose of 
protecting the ankle the brace 
acts as a brake arm to set the 
band brake on the rear 
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of the water, which often 
covers the raft. ‘The helms- 


man stands towards the 
bow. With a long pole he 


guides the raft down the 
rapids and away from the 


ex 
di from 


ifferent 
cessor, One is short, another 


its prede- 


long; ‘a third straight, and 
others are full of curves. 
We slide over the small 
stones that protrude slight- 
ly above the surface, but we 
must keep away from the 
large ones, for they will 
break up our frail raft, or, 


shallow and always warm. The rules of the 
Hold on tight and don’t mind a ducking” 


Rafting the Rapids on the Rio Grande 
in Jamaica, British West Indies 


‘AMAICA, although a tropical country, 
has a form of sport equal if not superior 
to tobogganing. The national pastime is 

shooting the rapids in the Rio Grande 
River on bamboo rafts. For about four 
miles of its length the river is one succession 
of rapids. The depth of these rapids is 
never over ten or twelve inches, and many 
of the rocks protrude above the surface, so 
it is not possible to use a boat at all. 

The natives build rafts of light, tough 
bamboo, which float where there is water 
and will slide like a sled over the 
wet, smooth stones where 
there is no water. 

Each raft is about twen 
ty-five feet long 
and is composed 
of twelve tofifteen 
stalks of bamboo. 
The bamboo is 
about six-inches in 
diameter at the base 
and tapers to one 
inch at the point. 
The tips of the bam- 
boo form the bow of 
the raft and_ the 
base the stern. Near 
the stern is a built- 
up platform on 
which two passen- 
gers may sit and 
keep their feet out 


A glass model of a hou: 


to show its interesting 


worse yet, turn it over on 
us. In some places jungle 
trees overhang the river 
so low as sometimes to 
sweep the passengers off; in other spots the 
channel between the high ledges is so 
narrow as to require very fine steering on 
the part of the negro helmsman. But it is 
seldom that a raft goes through without its 
passengers being thrown off, swept off or 
ving their craft turn over on them. 


Facts about Your Enemy, the 
Common Housefly 


‘ORE than one-third of all the known 
flies belong to one family, Musca 
Domestica, or the common housefly. This 
fly is perhaps the most cosmo- 
politan in the whole order of 
insects, being found in al- 
most every part of the 
world, The eggs are 
laid in groups, and in 
a few hours the larvae 
make. their appear- 
ance. 
Each female lays 
about seventy eggs. 
Though the common 
housefly has been 
“swatted” all over 
the world, the fly 

family shows no 

signs of decreasing. 
The most approved 
methods for its exter- 
mination employ _pre- 
vention and sanitary 
measures. 


isefly, magnified 
‘construction 


Popular Science Monthly 


A Community Garage Comprises 
Fifty Buildings on One Lot 


IFTY garages, set as closely 

together as possible, occu- 
py a vacant lot in New York 
city. Each one is rented to a 
car owner living in the neigh- 
borhood. The fireproof struc- 
tures are uniform in design, 
being made out of gal- 
vanized iron with the 
framework formed of an- 


gle steel. 
The doors are of wood, 
sheathed with metal, and 


the 


windows are of wire 
ch tenant is 
ith keys and 
cess to his garage 
time of the day 
or night. The build- 
ings are ten feet by 
eighteen feet, with 
cement floors. ‘They are 
large enough to accom- 
modate the car and pro- 
vide additional room for 
a workbench. Facilities 
for cleaning are provided 
in the court yard, and 
there, too, may be found a supply station 
for gas, oil, ete, 

‘The garages may be provided with heat- 
ing devices if desi Care service is ren- 
dered at a moderate charge, though this is 
optional with the owner. The lot measures 
155 by 175 feet and besides the individual 
garages, which are placed back to back in 
the center of the lot, there is ample space 
provided for driveways. 


Air plate with 
cup underneath 


Ring for 
generating 4s 


‘The oil passes over the flame and every 
particle of it becomes vaporized. The burners 
concentrate the heat where it is wanted 


lll 


Making the Kitchen Range One 
Hundred Per Cent Efficient 


HE oil-burning stove of Gar- 

ritt Van Daam, a combusti 
engineer of Buffalo, New York, is 
a recently invented rival of the 

modern coal range. 

The usual kerosene heater is a 
good little stove, but it 
is known to smoke and to 
smell generally. This 
shows that some per- 
fectly good oil is being 
wasted. Van Daam's 
heater neither smokes 
nor smells, which 
means that it is 
practically one hun- 
dred per cent effi- 
cient, The coal 
stove is seldom bet- 
ter than fifty per 
cent efficient. 

The secret of this 
burner's high effi- 
ciency is in the heat- 
ing of the kerosene 
before it burns. 
From the supply 
tank near the stove, 
e kerosene feeds by gravity through a 

ing chamber placed directly over an 
ordinary gas-burner jet. Two minutes 
after the kerosene has been lit, the chamber 
will be so hot that all the kerosene that fol- 
lows will be vaporized. In this state, 
every bit of the kerosene is combustible 
and burns fiercely. In the ordinary oil 
burner this is impossible because all the 
oil does not get the chance to vaporize. 
The portion that does not is 


th 


wasted, because it merely 
changes into soot. 

With the oil-burner made 
practical, there will be no 
more working in an overhot 
kitchen to accomplish a little 
cooking in the summer. The 
burners are placed to direct 
the heat only where it is 
wanted. For baking, the 
oven burner will concentrate 
the heat in the oven and 
neither the whole stove nor 
the room will need to be made 
hot along with it. Equally as 
comforting is the fact that 


One city lot accommodates fifty buildings placed back to 
back, with room for driveways, as a community garage 


the stove cools off immediate- 
ly after the oil is turned off. 


Protecting the British Fleets with Chain-Nets 


No enemy submarine can thread the English 
Channel without being caught like a fish in a seine 


ISPATCHES from Europe tell re- 
submarines 


peatedly that hostile 

have been caught in net: 
of them have indicated how it was don 
The English fleet is kept in the Orkney 
Islands, protected by 
great ‘steel chains 
woyen in the form 
of simple nets which 
are not stationary 
but mobile. If they 
were anchored so 
that they could not 
be moved there is 
little doubt but that 
the industrious Ger- 
man commanders 
would find some way 
of getting through 
occasionally. 

‘The nets covering 
the grand fleet are 
stretched out in great 
arms from the shores of the Islands, com- 
pletely covering the fleet. Various’ types 
of enemy vessels have come steaming up 
to these barriers, though of course under- 
water, in the effort to catch the great fleet 
napping. Whenever a daring commander 
has attempted such a coup he has always, 
so far, found himself not only nosing against 
a network of great chains but when he 
turned to run he has found himself in a 
circular net and doomed. 

The British operations are simple. A 
sharp lookout, and probably electric look- 


commercial vessels 


‘There are a few loopholes in the nets, 
known to ofciale only, through which 


outs as well, keep the chain operators in- 
formed as to what is going on. When an 
enemy submarine enters the net its presence 
is soon known and the operators, taking 
the ends of the chain, draw it together to 
form a circle. The 
trap is then sprung. 
The British wait un- 
til something hap- 


Gously sty the) ware 
face to look about, 
for there is nothing 


else that the com- 
mander can do, Once 
up he has the choice 
between destruction 
by shell or surrender, 
and to the credit of 
Germans it must be 
admitted that very 
often the commander 
refuses to surrender, hoping that some 
means of escape may still lie open. 

The same sort of traps exist in the 
English Channel, where great chains are 
spread from the coast of France to the 
coast of England, with but a very few loop- 
holes which are known to British officers 
only, through which commerce may be 
carried on in safety. Every time a raider 
or a submarine cargo boat slips out of 
Germany it takes the northern passage. 
The channel is impossible to negotiate for 
any uninformed ship captain and it probably 


may pass in safety 


A decoy ship leads a pursuing sul 


submarine 
into a circle of nets which immediately 
close up around it so that there is no escape 


‘Once enclosed by the chain of nets, the 
commander of the intruder faces destruc- 
tign from the shells or complete surrender 
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The traps are spread from the coast of 
France clear across the English channel 


would still be so were the grand fleet in the 
Orkneys to be destroyed. 

When United States Naval officers were 
consulted concerning the use of these nets, 
and the possibility of such a method they 
unanimously agreed that it was possible, 
although they knew nothing about it. 
They said that nets were certainly being 
used and that very probably the minor 
difficulties in their way had been solved. 


The Latest Salvaging Device for Metals 
—An Electromagnet 


LIGHTER acci- 

dentally turned 
over at sea, spilling 
several thousand cases 
of shells. A diver was 
put on the job, but 
owing to the ice and 
extremely cold water, 
he was able to work 
only a few hours at a 
time. At the end of a 
day less than one hun- 
dred cases had been 
raised. 

An electromagnet was installed and 
dropped to the river bottom. On the 
first trip it recovered four cases. This 
was repeated again and again, until 
at the end of the day over two 
hundred boxes had been 
brought to the surface. 

A large number of 
cases were broken, so 
that the shells fell out 
and sank deep in the 
mud. This magnet was 
found powerful enough 
to draw both shells and 
cases out of the mud. 


The electromagnet diver bring- 
ing to the surface cases of shells 
some of which were buried in mud 


‘The English fleet, anchored in the Orkney 
Islands, is completely protected by the nets 
In fact when a shell is left at a distance of 
about twelve inches from the magnet and 
the current turned on, the shell, weighing 


The outht consists of a gasoline-driven 
generator, control apparatus for the mag- 
net, and the magnet, which weighs about 
9,000 pounds, and requires from eighty to 
ninety amperes at 240 volts direct current 
to energize it. 

The magnet was attached to the cable, 
and by means of a swinging boom could 
cover a large area without having to move 
the lighter on which the apparatus was 
located. 

In operation, the magnet was 
lowered to the bottom of the river, 
a depth of between thirty and forty 
feet; then the current was turned 
on and the magnet lifted. Then the 
boom swung the magnet over to the 
deck, the current was switched off, 

and the cases of shells 

were dropped. 

This type of magnet 
(designed for handlin, 
scrap iron and steel 
though never intended 
to operate under water, 

is quickly attached and 
in this particular case 
was operated with marked 
success for ten consecutive 
days with no special at- 
tention or repairs except 
perfunctory tightening of 
the bolts and filling the 
main feed cables with tar. 
The cases of shells were 
recovered with compara- 
tive ease. The method will 
probably be used for other 
salvaging purposes. 
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thirty feet. The Illinois 
records show that work- 
men have fallen a hundred 
feet or more into a net 
without suffering any  in- 
jury whatsoever. Had the 
men fallen on plank floors 
they would have been killed. 


Seal Your Letters by 
Electricity 


ESIDES its special task 

of keeping letters and 
packages intact and safe 
from prying eyes, sealing 
wax lends itself to many 
forms of decoration, especial- 
ly on china. The chief diffi- 
culty in the way of its use 
is in heating it to the proper 


Safety nets of rope are now taking the place of plank floors to 
insure the safety of those who work on skyscraper scaffolding 


“Safety First’’ for Skyscraper Workers 
Attained with Nets of Rope 


protect the men who erect the steel 
frames of skyscrapers, life nets are 
now used instead of the usual flooring. The 
building laws of practically every state 
require that the contractor install a plank 
floor for each story as the structural work 
progresses. In building auditoriums, arch 
trusses in theaters, towers, bridges and in 
special cases, it has sometimes been impossi- 
ble to comply with the law, for plank floors 
could not be erected. Hence nets of rope 
were adopted as the 
most practicable 
measure of safety. 
The nets are made 
of manila rope and 
are provided with 
loops on the borders 
so that they can be 
readily attached to 
the iron work. In 
Chicago they have 
been used for about a 
year. At least two 
lives have been saved 
with them. Califor- 
nia has only recently 
adopted them, Ordi- 
narily a net costs 
about sixty dollars, 
provided it is of the 
usual size—ten by 


the construction of the elec- 


Diagram showing 
tric wax-heater, and the device in operation 


flowing state without smok- 
ing it or spoiling its color. 
A candle or small alcohol 
lamp is usually used, but the device shown 
in the accompanying illustration serves 
the purpose more satisfactorily. 

It is the invention of Fay M. Andrews, 
of Columbus, Ohio. It consists of a hollow 
tube handle through which wires lead from 
an applying disk to conductors from the 
nearest electric lamp socket. A  push- 
button near the applying disk controls a 
contact plate mounted in the handle to 
cut the resistance in or out, The applying 
disk is provided with a plug, like that of 
an ordinary small lamp, so that when it is 
screwed into the shell the proper electrical 

connection is made, 

In operating it, 
the handle is 
gripped in one hand 
and the current 
turned on. The 
wax, which is held 
in the other hand, 
is then melted by the 
heat from the disk 
and dropped into 
place. The disk is 
then moved lightly to 
and fro over the wax 
until it is smooth, 
directing the flow 
wherever it is de- 
sired. It heats almost 
instantaneously with 
the pressure on the 
push-button. 


Wea sts 
act] 
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An Electric Eye Watches the Smoke and the ship's lighting mains, the electric 


Screen During a Battle 


HE manner in 


current going through the meter will be 
lowered by the increased resistance. The 


which the den- 
sity of the smoke |) 
screens is now reg- 
ulated during a bat- 
tle is interesting. 
By partially shut- 
ting off the draft to 
her boilers, a battle- 
ship is made to 
emit clouds of 
smoke which screen 
her from the enemy. 
But how can the 
stokers, who are far 
below deck, see the 
stacks so that they 
can regulate the 
smoke clouds to the 
proper density? 
Answer—By an 
electric “eye.” The 
eye is placed near 
the top of the 
smokestack and it 
records the exact 
density on electric 
meters convenient- 
ly located in the 


Smoke stack 


Light ray 
ght rays, 


Lens. 


x 
\ 
Lamp 


Draught 
air pipes — 


Lamp control 


tive and shows the 
slightest change in 
smoke density. 
Moreover, it is cali- 
brated to indicate 
exactly what the 
actual smoke densi- 
ty is, so that the 
stokers can regulate 
the cut-off of the 
draft to a nicety. 

Glass plates are 
placed in front of 
the lamp and of the 
selenium coil to pro- 
tect them from soot. 
The plates are kept 
clean by streams of 
compressed air di- 
rected across them. 
This device was in 
stalledon the U.S.S. 
Conyngham and 
was called to the 
attention of the So- 
ciety of Naval Ar- 
chitects and Marine 
Engineers by Rear 


7 meter is very sensi- 


boiler room. 

‘This remarkably 
clever eye is simply 
a wire coil of selenium which is carried in 
a housing on the inside of the smokestack 
walls. An electric light, in another housing 
directly opposite, plays its beam of light 
squarely upon the wire. Now 
selenium, as is well known, 
has the’ peculiar property 
of changing its resistance 
to an electric current 
when the light falling 
upon it changes. The 
weaker the light, the 
greater the resistance, 
and vice versa. 

Evidently then, the 
denser the smoke 
emitted through the 
stack, the weaker the 
light that gets through 
the smoke from the 
electric lamp and falls 
upon the selenium. By 
connecting the selenium 
with an electric meter 


Patient. 


‘The selenium cell is sensitive to light. 
Hence when the smoke shuts off the light 
it can “see” what happens in the stack 


——_ 


‘The ice helmet which can be drained 
and refilled without disturbing the 


It fits the head securely 


Admiral R. T. Hall, 
U.S.N. 


An Ice Helmet to Relieve the Fever 
Patient Without Disturbing Him 


HE principal defects of theice 
caps so frequently used on the 
heads of fever patients are that 
they do not fit the head, they 
can not be refilled with 
cracked ice without re- 
moving them from the 
patient and the water 
can not be drained off. 
A New York city in- 
ventor, M. Finkelstein, 
seems to have overcome 
all these shortcomings in 
devising the ice cap illus- 
trated. A screw- top 
opening permits the 
nurse toreplenish the 
cap with cracked ice 
without disturbing the 
patient, and a drain 
pipe is provided. 


Practical Motor-Boating 


A series of three articles on the selection, 
operation, care and upkeep of a motor-boat 


I,—Selection of a Boat 


By George 


Photow by twin L 


M. Petersen 


No doubt the best type of motor-boat for large bodies of water is the raised deck 
cruiser, through 


+, which can be navigated 


OTOR-BOATING, as commonly 
thought of by the amateur boat- 
man, consists mainly of trying to 

drive any kind of hull through all kinds of 
water, at any speed possible, by means of a 
mass of cast iron in the shape of a propeller 
in the stern of the boat. The old sailors 
are inclined to think of the motor-boat as 
the “dude's friend,” which requires no 
knowledge of seamanship. While motor- 
boating is considerably easier to master 
than is the art of sailing a craft through all 
conditions of wind and water, there is, 
nevertheless, a knack to be acquired and 
mechanical knowledge to be obtained con- 
cerning it. 

In this series of articles we will deal, first, 
with the classification of boat models for 
various waters, selection of the boat, and 
most desirable type of engine. The most 
important point is the selection of the type 
of hull best suited to the requirements of 
the waters on which it will be used. 

For instance, a glass 
cabin cruiser, while 
affording a large 
amount of head room 
and permitting an 
unobstructed view 
from within, is not to 
be considered as even 
a fair type of boat 
for large or rough 
bodies of water; but 
it is a desirable type 
of boat for rivers 


1 


Arrangement of crankshafts required for 
different types of engines for motor-boats 


almost any storm with little or no danger 


and quiet bays or other protected waters. 

The best type of motor-boat for large 
bodies of water like the Great Lakes is 
undoubtedly the “raised deck" cruiser, 
which may be successfully navigated 
through almost any storm with little or no 
danger. This type of boat is generally 
built from twenty-six to thirty-five feet in 
length; the 27-foot model provides com- 
fortable cruising accommodations for two 
or three persons. When equipped with a 
ten- or twelve-horsepower engine it is 
capable of a cruising speed of from eight to 
ten miles an hour. 

Authorities differ greatly as to the most 
desirable type of boat for general use, but 
practically all experienced boatmen agree 
that some type of cruiser is the most 
satisfactory. 

The long and narrow speed craft which 
delights the eye as it dashes past the Club 
House on a quiet day, is of absolutely no 
value for either cruising or long day runs 
on unprotected 
waters, as the exces- 
sive speed causes 
them to be extremely 
cranky and hard to 
handle in a seaway, 
and a quick turn is 
liable to cause them 
to capsize. How- 
ever, for pleasure 
and safety the boat 
making from seven 
to twelve miles per 
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For short trips and pleasure rides in protected waters the day cruiser is the most desirable of 
as it 


all boats, 


hour is the safest and most satisfactory. 

‘There are three ways of obtaining a 
motor-boat; the first is to have a boat 
designed to’ order by an experienced naval 
architect in which all of the whims and 
fancies of the owner may be incorporated. 
The second is to purchase what is termed a 
“stock model”; the third is to pick up a 
second-hand boat for a small sum and put 
it into condition. For 
the man who can afford 
the service of a naval 
architect, this article 
will be of little interest, 
but for the man who 
must select a stock 
model craft, or who is 
willing to ‘experiment 
for two or three seasons 
with second-hand boats 
until he is sure of the 
exact kind of boat he 
desires, it will be help- 
ful. 

As quantity pro- 
duction greatly re- 
duces the cost of 
any class of goods, 
the cost of the stock 
model motor-boat is 
relatively low. This 
is due to the fact that 
a certain plan is used 
for a large number of 
boats which are all made 
up at the same time; so 
the cost of designing, 
patterns, labor and inci- 
dentals is not charged up 


Deck plan of the neat glass cabin 
cruiser shown in the photograph below 


A glass cabin cruiser affords plenty of 
head room and is adapted for rivers 


can be handled readily and will travel at a fair speed under favorable conditions 


against one particular boat but against a 
large number. A few years ago the num- 
ber of stock models which it was possible to 
vas limited, but on account of the 
great popularity of motor-boating recently 
there is now scarcely any model which can- 
not be termed “stock. 
The “second-hand boat" method is the 
one which is undoubtedly the most satis- 
in the 


only need new hull 


the power plant is 
usually in good con- 
dition. At the pres- 


ent time boats rang- 
ing from twenty to 
twenty-six feet are 
the most popular. 
Real bargains in boats 
of this size are compar- 
atively scarce, but 
‘as we go into the 

of the thirty- 
five and forty- 


footers, the bar- 
gains are more 
frequent. 


The most vital 
point of a motor- 
boat is always the 

hull, below the 

water line and 
near the keel. 
The condition 
of the timber 
may be readily 
determined by 
jabbing the 
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A bridge deck cruiser having two compartments is not considered a fair type of boat for large or 
rough waters but is adapted for protected waters, such as a lake, river or bay and for fair weather 


planking with a sharp-pointed knife. If 
the timber is sound, it will be difficult to 
make the point enter the wood, but if it is 
inclined to “dry rot,” the blade of the knife 
will sink into the plank, meeting practically 
no resistance. While this inclination to- 
wards rot does not necessarily condemn the 
boat, it does necessitate new planking or 
timber, and this expense must be figured 
when making an offer for the craft. There 
is an old idea held by many boatmen that 
the most vulnerable part of the hull is that 
which lies between ‘wind and water.” 
This, however, is not the case. Dry rot 
is caused in most cases by steam. For 
that reason the bilge of the boat is most 
likely to be the part affected, as there 
is always more or less water lying in the 
bilge and the hot sun 
often causes it to steam. 

The ribs should also 
be carefully examined. 
If they are spliced out 
or doubled it is a pretty 
sure indication that the 
boat is either getting 
pretty old or has at 
some time run ashore 


Deck plan of the sturdy trunk 
cabin cruiser shown below 


and been wrecked. As a general rule, a 


hull that has been re-ribbed or stiffened 


should either be inspected by an experi- 
enced boat-builder or be rejected entirely, 
for fear of its opening up badly in a 
pounding sea. 

Authorities differ as to the most desirable 
power plant; but it is the model of the hull 
rather than the power used to drive it that 
develops the speed. For instance, the 
short, beamy, heavy fishing boats used on 
the Columbia River are equipped with an 
eight horsepower, single cylinder engine 
which drives them along at a speed of about 
six miles an hour. Several years the 
writer endeavored to speed up one of these 


boats by installing a twenty horsepower en- 
gine. 


This resulted in an increased speed of 
about one mile an hour, 
and the boat was prac- 
tically wrecked from 
the excessive vibration 
and her sea-worthiness 
decreased to a large ex- * 
tent by the excessive 
weight. This same idea 
holds good in practically 
any class of craft. 


Separating Russian Prisoners from Vermin 


The Germans have special 


stations on the Eastern 


frontier for “‘de-licing” friends or foes from Russia 


ERMANY is more afraid of vermin 
than of machine guns. To_ the 
German military surgeon a filthy 

Russian Cossack—and there is nothing 

filthier—is 


Every man, nobleman or commoner, 
friend or foe, who enters Germany from 
Russia must be “de-liced."" There are 
special stations along the eastern frontier 

: for that pur- 


more to be 
dreaded than 
screaming 
shrapnel. 
Germany, in 
particular, has 
todeal with the 
problem in a 
serious way. 
Thousands of 
Russian pris- 
oners of war 
have been 
brought into 
German con- 
centration 


pose. Even 
royalty is not 
spared. Prince 
Adelbert, one 
of the Empe- 
ror’s sons, had 
tobe thorough- 
ly disinfected 
and_ purified, 
not because he 
needed it, but 
because it was 
the military 
law. He re- 
ceived a guard- 
edly phrased 


camps literall 

swarming wit 

lice. One of 
the accompanying photographs shows four 
Russian prisoners as they arrived at a 
camp. Their caps of fur, their whiskers, 
and their heavy clothes’ were veritable 
breeding places for vermin of all kinds. 
‘The men were not long in the camp, how- 
ever, before these caps were discarded, the 
whiskers and the hair removed, and ‘new 
clothes supplied. Then they appeared as 
in the right-hand photograph below. 


One of the disinfecting stations at which the Cossacks 
are deprived of their fur caps, coats, whiskers and vermin 


certificate to 
the effect that 
“His Royal 
Highness, Prince Adelbert, is, for the time 
being, free from lice."" The military disin- 
fectors were not guaranteeing the future. 

Provision is made in all armies for the 
extermination of bacteria-carrying insects. 
All men occupying the same quarters at 
the same time, or for alternating short 
periods of time, are regarded as a single 
unit and are transferred to a receiving 
station equipped with cleansing apparatus. 


Photer © Brows and Dawson 


This is a “Before and After” photograph. At lef 


ft four Russians are shown as they appeared 


when first taken prisoners. They came out of the de-licing station cleaner if not happier men 
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An Attachment Which Will Lock Your Making the Acetylene Light as Brilliant 


Camera to the Tripod in an Instant 


N ingenious camera 
attachment has been 
invented by Clarence J. 
Dawson, of Detroit, which 
will instantly lock your 
camera to its tripod, and 
will just as quickly re- 
lease it. It does away 
with the inconvenience of 
having to turn your cam- 
era a dozen times about 
the tripod stand in order 
to screw it down tight. 
With this attachment, the 
camera can be locked down 
by the mere pressing in of 
a bar, when pointing in 
any direction. 

One-half of the attach- 
ment consists of a metal 
casing which is screwed 
permanently on the tripod 
stand. A slotted locking 
bar slides back and for- 
ward just beneath the top 
of this casing. The other 


Inclined surface 


! 
|. Apertures to receive 
I head of screw 


as the Electric Lamp 


HE accompanying 
diagram shows the 
details of an ingenious de- 
vice which makes the 
acetylene light almost as 
brilliant as that cast by 
the electric lamp on auto- 
mobiles and motorcycles. 
The burner consists of a 
round disk, or “button,” 
three-fourths of an inch in 
diameter, set in a pressed 
metal holder. It is made 
of the same white sub- 
stance of which ordinary 
gas mantles are construct- 
ed. A tiny bunsen burner 
directs the flame against 
this disk, which is thus 
caused to give out a 
bright incandescent light. 
The burner is designed to 
fit any standard headlight 
from an acetylene tank. 
Two kinds of light may 
be produced. If the white 


half of the attachment consists merely of a disk and bunsen tube are pointed toward 


metal disk through which a flat-head screw. 
projects to within one eighth of an inch 


from its end. This half 
is screwed into the 
threaded aperture in 
the bottom of the cam- 
era. The camera is 
immediately ready to 
be locked to the tripod. 
This is accomplished 
by setting the camera 
down so that the flat- 
headed screw passes 
through the hole in the 
top of the metal casing, 
and through the hole in 
the locking bar, also. 
‘The bar is pressed in- 
ward. The wedge- 
shaped slot in the bar 
grips down upon the 
head of the screw, fast- 
ening down the camera 
in the operation. 

Simple it surely is. 
and it can be made 
very cheaply. Auto- 
matic pressing machines 
could stamp the parts 
from sheet steel. 


Here the light is directed into the tree 
top. At right isa diagram of the burner 


the reflector, a brilliant white light is 
thrown far ahead on the pathway. 


If the 
burner is turned so that 
the flame comes from 
the front, a diffused 
light is cast instead of 
the powerful ray. This 
is really equivalent to a 
dimmer, since it is a 
light which does not 
dazzle. No wrench or 
other tool is requires 
for turning the burner. 
It can be easily accom- 
plished with the fingers. 


BUTTON 
HOLDER 


‘SPRING TO KEEP 
‘BUTTON IW HOLDER 


Cutting Clippings from Magazines 
with a Pin 


HEN you lose your knife or do not 

have @ pair of scissors at hand for 
cutting the paper a common pin or needle 
of any kind serves the purpose admirably. 
If it is a single sheet from which the 
clipping is to be removed, lay the part on 
another paper, hold the pin slantwise so 
that the point will follow around the 
clipping, just as if tracing its outline. 
Pass back over the scratch with the point 
in the lead and you will be surprised how 
smoothly the pin cuts the paper. This 
method can be used to good advantage by 
the housekeeper for cutting paper that re- 
quires a fairly straight line —L. Murpacn. 


Solid Board Fence with Artistic 
Upper Edge 

THe owner of a small cottage wanted a 

garden in his back yard, and to pre- 
vent prowlers running over it at night it 
was necessary to have a high wall or tight 
board fence. To secure an artistic effect 
the fence was 
made as shown 
in the illustra- 
tion. The scal- 
loped edge ef- 
fect was ob 
ed by using 
boards 10 or 12 
in. wide of 4 ft. 
8 in. and 5 ft. 
iengths placed 
alternately. The 
difference in the 
lengths of the 
boards is such 
that the depth 
of the opening 
is less than the width, making a rectangular 
form of a cut-out or scallop. The boxes 
are also spaced evenly and fastened on the 


on the fence corner 


FOR PRACTICAL 
» WORKERS 


ends of the longer boards. They are square, 
slightly smaller at the bottom than the top, 
with their height about equal to the depth 

lop. Four sharp-pointed orna- 
side pieces were nailed on the boxes 
as shown, which aid in bringing out the low 


A part of the solid board ornamental fence 
surrounding a corner of the rear garden 


form idea. The flowers grown in these 
boxes are bright colored and decorative. 
Within the inclosure the ground was 
stically plotted, and laid out with 
vel paths having wood edges. All 
were painted with whitewash or 
ae water paint.—L. R. Perry, 


Rustic Furniture Made of 
Poles and Logs 


HE illustrations on the next page show 

a new idea in rustic furniture. Al- 
most any kind of wood may be used; 
however, these are small tamarack poles 
and disks sawed from an oak tree. These 
disks, when made very smooth by planing 
and sandpapering, and then given a coat 
of oil and one or two coats of spar varnish, 
present a very fine appearance, showing 
the grain to the heart of the tree. The 
completed furniture is comfortable and 
handsome enough for use anywhere. Some 
of it is heavy, however, and when_ used 
inside, whether on a porch or in a living- 
room, should be fitted with casters. 
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‘The larger portions of each piece of furniture consist of disks of wood sawed from a large tree 
being ‘smooth 


trunk, the other parts 


No mortising, as in ordinary furniture 
making, is needed. The lapping of one 
piece over the other, leaving the sawed 
ends exposed, is more in keeping with the 
nature of the work. These ends should be 
smoothed, oiled and varnished, the same 
as the disks. Some bolts were put in to 
fasten the arm pieces to back and seat of 
chair, and the legs to set supports. Smaller 
braces and rustic trimmings were nailed in 
position. 

In the construction of a chair or settee 
the four most important pieces should be 
selected first—the rear legs, which also 
form the back, and the front legs. If pos- 
sible these should have slight curves. Plan 
and build the back first, arriving at the 
size and putting the cross-pieces in position. 
The front section should then be made. 


made up of tamarack poles with their ends 


ied and oiled 


Nailing the arm-rests and braces into their 
respective positions will complete a solid, 
rigid chair. 

Tables are easier to build than chairs or 
settees. Careful measurements and simple 
tools are all that are required, and a great 
variety of chairs, tables, settees, desks, 
rustic baskets, and other useful articles 
may be made. The material, in most cases, 
may be gathered during a tramp through 
the woods in vacation-time, or it may be 
purchased at little cost. 

Branches from the wood lot, limbs 
pruned from fruit orchard or shade trees, 
small tamarack or birch trees and the 
ordinary willow from some swampy spot 
may all be used to good sdvantaee The 
making of the furniture is more of a pleas- 
ure than a task.—J. E. Wutrenouse. 


el 
Dimensions of each piece of furniture shown in the halftone 
sions are not arbitrary but merely give an idea of about the right proportions for comfort 


illustration above. These dimen- 


Using a Drop of 


Water for a Lens 


It Is a Wonderful magnifier in microscopic photography 
By Frank M. Gentry 


VERY amateur photographer will be 
glad to learn of a method that is both 
simple and inexpensive, by which he 

may make perfectly clear photographs of 
microscopic objects. 


as to remove all the little particles of pro- 
jecting copper. Great care should be 
taken to follow accurately these instruc- 
tions, as the result will depend on your 

faithfulness in this re- 


It has been known 
ever since the first scien- 
tific investigations of the 
refractive properties of 
different substances, 
that water, if it could in 
some practical way be 
heldin shape, would form 
a lens of extraordinary 
value, Moreover, it is 
also well known that a 
drop of water held by 
capillary attraction in a 
loop of wire forms a 
wonderful magnify 
lens. The question, 
therefore, arises, “Why: 
not use’ this drop of 
water as a photographic 
lens?” An explanation 
of how this might be 
done follow 

The first step is to cut 
a disk A from very 
thin copper to fit the lens cell of the camera. 
In the center of this disk, B, there should 
be bored a 1/32-in. or smaller hole. The 
smaller the hole is, the more perfect the lens 
will be and, therefore, the greater its work- 
ing capacity. The edges of the hole should 
then be rubbed carefully on an oilstone so 


spect. 

Next remove the lens 
from its cell; reverse the 
threaded ring which held 
it in place; insert the 
copper disk, and screw 
in place with the ring. 
The result may be seen 
in the illustration on 
page 125, where C rep- 
resents the lens cell; D, 
the threaded ring; E, 
the copper disk, and F, 
the drop of water. The 
cell may now be screwed 
back into the camera 
until ready for use. 

In order to place a 
drop of water in the hole, 
‘a wire should be bent as 


shown at G. Dip the 
straight end into the 
water. When it is re- 


moved, the drop that 
adheres will be just enough to properly fill 
the opening. Patience is required to place 
the drop accurately so that it will not run 
over the edges, which would be disastrous. 
The operation may consume over an hour 
but the results well atone for the trouble. 
Glycerine or castor oil may be used in place 


At left: Crystalline formation of a bichromate of potassium solution on a gelatine slide. In 


center: Portions of the antennae of a beetle. 


At right: Microtomic cross-section of a stem of fern 
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of water; in fact, the former may be 
preferred to it, for, although it necessitates 
a somewhat longer exposure, it is free from 
evaporation and is not so likely to be 
jarred out of place, on account of its 
superior capillary attraction. 


+ Microtomic cross: 
f. Right: ais taco te acta loca? 


A standard must next be constructed, as 
shown at H,and I. No dimensions will be 
given as the construction will vary with the 
type ‘of camera employed. Near the top of 
the standard a 4-in. stovebolt, J, should be 
inserted and screwed into the tripod 
socket, thus holding the camera in place. 

The adjustable slide-holder is next to be 
considered. Some time was spent and a 
quantity of material utilized in devising 
methods of construction for this important 
part. The one which proved to be the most 
successful is shown at K. It represents a 
piece of 1¢-in. wood (a cigar box will do) in 
which a 114-in. hole, L, was cut. On each 
side of this hole a 5/32-in. bolt, M, was in- 
serted and made stationary by the nuts N. 
A long battery bolt will serve the purpose 
excellently. Another piece of 14-in. stock, 
O, somewhat longer than the other, with a 
1}4-in. hole as shown at T, was also made. 
To one end of this second piece there was 
nailed a 14-in. square strip, P, which served 
to fasten the whole part to the standard. 
On either side of the 114-in. hole of the 
second piece, there was bored a hole cor- 
responding to. the bolts, M, and large 
enough to permit them to slide up and 
down easily. Springs, Q, were then 
slipped on the bolts, which were in turn 
passed through the corresponding holes in 
OQ. Thumb nuts, R, such as are found on 
batteries, were then screwed on the bolts. 
By tightening or loosening the thumb nuts, 
the slide-holder was adjusted to the lens. 
A strip of spring brass, 5, was then fastened 
on K, to hold the slide rigid. When it was 
desirable to use a color-screen in photo- 
graphing or examining any object, the 
filler was laid over the hole, T, on J. The 
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adjustable holder was then mounted by 
means of a strip, P, on the standard near 
the lens U, in the shutter, V. On account 
of the great magnification the focus is 
necessarily very short; indeed, it has been 
found that when a 6-in, bellows extension is 
used, the focus is not quite 1/16 in. 

An adjustable mirror, W, must be 
mounted on the standard base, H, by 
means ‘of an axle working on pivots in the 
strip X. 

To operate, the object to be photo- 
graphed must be placed on a thin glass 
slide which should be fastened by means of 
the spring brass clip, S, over the hole, L, in 
strip, K. The bellows containing the 
water lens must be extended as foc as 
possible. The mirror, W, should be 
adjusted until the direct sunlight is reflected 
through the slide into the camera. Focus- 
ing is then accomplished by tightening or 
loosening the thumb nuts, R, as the case 
may be. The plate is then placed in posi- 


An ordinary camera attached to support for 
making microscopic views with a water lens 


tion and the actual photographing carried 
on as usual. An old magic lantern may be 
used as the source of illumination; but 
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whatever the source, the light must be very 
strong. The exposure must be found by 
experiment, as it varies with the light, size 
of the lens, the subject photographed and 


‘The disk for holding the drop of water in 
Jens barrel and the slide holder attachment 


whether or not a color screen is used. The 
accompanying photographs show the fin- 
ished instrument and several of its photo- 
micrographs. 

Very convenient slides may be made by 
cutting old lantern plates the right size. 
Colored glass makes very good filters when 
they are needed. It is of course under- 
stood that some transparent objects, such 
as the white blood corpuscles, must be dyed 
before photographing in order to render 
them visible. 

The magnification of this instrument 
ranges from 300 to 500 diameters, depend- 
ing upon the lens and bellows extension. I 
have successfully examined and _photo- 
graphed blood corpuscles, the starch cells in 
a potato and various ‘other things by 
this method. On one occasion while usin; 
a magnification of 923.5 diameters the 
on a fly’s leg appeared 214 in. 
long. Another time, while ex- 
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An Effective Fireproofing for 
Children’s Clothing 


T is a common occurrence for children's 

clothing to take fire from playing with 
matches and from other causes. This 
may be prevented by a little precaution 
which may be taken every time the chil- 
clothes are washed, particularly the 
dresses, suits and petticoats. 

A non-inflammable solution of 1 oz. of 
alum or sal ammoniac should be added to 
the rinse water or starch. This renders 
the garments practically fireproof. Should 
they take fire, they would burn very slowly 
and without flame. iE E. McCoy. 


Collecting Ants in a Sponge and 
Drowning Them 


NTS in the house or on the lawn can 
be quickly eradicated in the following 
way: Wet a large sponge and sift sugar 
all over it and place in the infested spot. 
It will be filled with ants in a very short 
time. Sink it in a pail of water and the 
ants leave it and drown. Repeat the 
operation until they are all destroyed. 


Exterminating Moles and Gophers 
by Asphyxiation 


some of the Western States moles and 

gophers are a great pest and difficult 
to exterminate. One of the best methods 
of getting rid of these animals is to fill their 
holes with the burnt gases from the ex- 
haust of a gasoline engine. The illustra- 
tion shows the method used by a Western 
farmer for the purpose. He attached a 
hose to the exhaust of an automobile 


amining the wing of a recently 
killed fly I was able to see the 
watery fluid drying up in the 
capillaries. To periect this 
method several different instru- 
ments were tried out during 
more than a year of experi- 
menting. 

The same method of con- 
structing a lens may be used in 
a similar manner for an ordinary 


microscope in cases of emer- 
gency, but the drop of water 
will need to be a trifle larger 
than for the camera lens. It can be made 
ina small loop twisted on the end of a small 
wire, allowing sufficient end for a handle. 


Forcing the deadly gases from the exhaust of the auto- 
mobile engine into the burrows of moles and gophers 


engine and forced the burnt gases into the 
burrows of the animals, causing death by 
asphyxiation. 
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Exhibiting Specimens of Flowers in 
Single Blossoms 


ERTAIN flowers, such as pansies, can- 
not satisfactorily be shown in bunches 

but should be exhibited as separate speci- 
mens. To put each ina vase by itself takes 
up toomuch 

room and 
displays 
more glass 


Glass tubes 
set in table 
top to hold 
water for cut 
flower stems 


than flowers. A good way to exhibit such 
blossoms is to make a table top of soft 
wood and bore holes into it for inserting 
glass tubes. The top of the table should 
then be covered with paper, through which 
the flower stems may extend down into the 
water-filled tubes. Most amateur photog- 
raphers can soon collect a number of 
developer tubes, which are just the thing 
for this purpose. If thé cannot be 
obtained, little “homeopath” vials may be 
found at the druggist’s. These tubes may 
be arranged in the shape of letters, or if 
desired, emblematic designs may be formed 
for table decorations. The effect of each 
flower standing seemingly by itself without 
any support is surprising as well as pleas- 
ing.—W..H. SarcENt. 


A Tracing Cloth Repair That Does 
Not Affect Transparency 

HE principal objection to patching a 

tracing cloth is that the part covered 

is no longer transparent enough for making 
a perfect blue print. 

large, apply liquid court plaster to the parts 

and allow it to dry. This holds the parts 

together, fills the gap or hole and does not 


If the tear is not too- 
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impair the transparency of the cloth. 
With a little care any missing lines of the 
drawing may be drawn on the plaster 
filling the gap.—Lours FLEISCHER. 


Difference in Curing Time of Parts 
Makes Poor Tire Repair 


Sir repairmen attempt to use ma- 
terials from two or more concerns on 
me job. For example, sometimes a 
tee is bought from one firm which cures 
at 4o Ib. steam pressure for 40 minutes, 
with gum from another firm, curing at 55 Ib. 
for 50 minutes, This combination  in- 
evitably results in improper curing of one 
or the other, or both of these materials. It 
is best to use one make of repair materials 
for satisfactory results. 


Porcupine Removes Window Pane 
to Gain Entrance 


HE wily ways of a porcupine and its 
almost human intelligence are illus- 
trated in the accompanying picture. A 
camping party having food stuffs stored in 
a cabin, left the place for a few days to go 
They left the door 


fishing across the lake. 
and windows securely locked, but upon 
their return they found that a porcupine 
had gained entrance and played havoc with 


After gnawing through the window-sash frame 
the porcupine knocked out the pane of glass 


their edibles. The creature evidently tried 
various ways to get in, but finally suc- 
ceeded in gnawing through the window- 
sash frame at the corner and knocking out 
the glass pane in that section. 
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Round Belt Guide on a Washing 
Machine Wheel 


THE circumference of the washing ma- 
chine flywheel shown in the illustration 
is divided into 
eight equal parts 
and at each di- 
vision a pair of 
3/16-in. holes 
are drilled. Pieces 
of stiff wire bent 
U-shaped and 
about4in.longare 
slipped through 
these holes from 
the inside of the 
wheel rim and 
their ends bent 
outward asshown. 
These wires serve 
as guides to keep 
the belt on the 
center of the wheel—Gro. C. Rouscu. 


‘The U-shaped belt guide 
made of pieces of wire 


A Vine Covered Tepee in the Garden 
for the Little Folks 


VERY attractive tepee can be built of 

2 by 4-in, timbers, as shown in the 
illustration. First lay out a plot of ground 
and box it in with the timbers, filling up the 
part within with dirt to the upper edges 
of the timbers. Near each corner of the 
frame stand one of the timbers, allowing 
the upper end to slope toward the center 
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of the square where all four meet.” Then 
tie or spike them together. 

Morning-glory vines are planted around 
three sides of the base and are trained up 


‘The vine-covered tepee admits the cool 
breeze and keeps out the hot sunshine 


to trail over wire mesh fastened to the 
timbers. The fourth side is left open to 
provide an entrance-way. Lawn chairs 
and a table may be placed inside. The 
breeze from any direction can enter such 
a tepee and the hot rays of the sun will be 
kept out.—Epwarp F. BiGetow. 


A Shaft-Polisher Made Like a 
Lemon Squeezer 


ISTON rods, mandrels and similar 

shafts of considerable length turned in 
a lathe are usually given a high finish. 
Where no grinding fixtures are available 
this finishing must be done with files and 
emery cloth. A polisher for such work that 
gives more pressure on the surface and does 
better work with less fatigue may be made 
on the principle of a wood lemon squeezer. 
Two pieces 314 in. wide and 7 in. thick are 
joined at the back with a piece of old belt 
leather for a hinge. Shallow grooves are 
cut across the boards on the inside and 
pieces of emery cloth tacked in them. The 
leverage gives as much pressure as desired. 
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Building an Artistic Bird-House 
For the Garden 


ares design as shown by the drawing is 
an attempt to carry out a pergola 
effect. The general dimensions are 11 ft. 
6 in, from center to center of round columns. 
From the ground to the under side of upper 
beam is 1 it. The diameter of columns at 
base is 1 ft. 5 in., at the top 1 ft. 3 in. 
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versely to the long beam above. On top 
of these two wood-beams, a longitudinal 
beam is securely set in place. This beam 
is 17 ft. long, 1 ft. 3 in. wide and 1 ft. 1 in. 
thick, and is of built-up or box construction. 
The ends are shaped as shown. The top of 
this beam slopes from the center to each 
side. The slope is about 14 in. The top is 
covered with tin, painted on each side. 
‘There are sixteen separate compartments 


‘The general di- 
mensions can 
be changed to 
suit the partic- 
ular fancy of 
the amateur 
builder, but 
for satisfaction 
and to avoid 
mistakes they 
ought to be car- 
ried out as 
shown, The 
columns are of 
wood of built- 
up construc- 
tion, and set in 
the ground not 
less than 6 ft. 
‘That portion in 
the ground 
and 6 in. above 
ground line is 
thoroughly 
coated with tar, 
both inside and 
outside. The 
inside of each 
column, partic- 
ularly the lower 


| or rooms on 
| each side of the 
4 beam, also six 

more on top of 
the beam in the 
gables. There 
is a wood parti- 
tion dividing 
the front and 
the rear, also 
cross - pieces, 
giving each 
compartment 
about 6 in. by 
6in. floor space. 
The height is 
the height of 
the inside of 
beams, or the 
gabled roofs as 
the case may 
be. 


Each com- 
partment has 
an opening 
with semi- 
circular top. 
From the floor 
to the base of 
circle it is 214 


rtion, is re- in. high; the 
inforced. width is 2 in. 
Ttadds much The opening is 


to the stability 
if that portion 
of the columns below ground line is in 
concrete. At the ground line base of the 
column there is a concrete finish, octagonal 
in form and about 7 in. high, and on the 
four sides there is a square block 6 in. high. 
The edges are slightly rounded. All are 
built of cement or stone, with suitable 
foundation. The columns, beams, and other 
woodwork are of cypress. The column cap 
is square. On top of each column cap 
wood beam or bracket 4 ft. long, 1 ft. 3 in. 
wide and to in, thick. The ends are shaped 
as shown. This short beam or bracket is of 
built-up construction and is laid trans- 


A very neat design for several bird-houses set on the cross. 
beam of a structure resembling a pergola over a walk 


splayed on the 
inside, to carry 
out the drippings during rain storms. 

Outside of each opening is a latticed shelf 
or ledge 6 in. wide with a 9 in. projection. 
On top of the beam there are gables. Each 
gable has two compartments, built in detail 
the same as specified for the lower compart- 
ments. The roof of gables is covered with 
tin. On top of this tin there is wood tile. 
This tile is thoroughly painted in red and 
thoroughly sanded. 

The openings at each end of the beam 
have a small slanting roof. The cross beam 
extending from column to column is made 
removable. 
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Diagrammatic drawing showing dimensions and plan. The entire structure is built up of wood 
for the framework and covered with concrete, the bird-houses on top being covered with tiles 


The inside compartments, including the 
floor, are built independent of the 
and top, so that they can be let down from 
below for cleaning. These are held in place 
at each end with a metal chain which runs 
over a suitable pulley on the inside of the 
column and down to a point opposite open- 
ing 4 ft. from the ground and suitably 
secured in place. The opening for access 
to the above chain has a suitably hinged 
door. All woodwork is painted a light gray 
color and finished in sand. 


A Printing Process for Imitating 
Hard Woods 


HE art and practice of graining dates 

back about 150 years, the exact period 
not being known; hence imitating hard- 
woods is by no means a modern idea. An 
expert grainer to do his best, uses only his 
best; whereas Nature, always variable, 
gives us her best and her worst, and the 
result is seen in poor cabinet work. In 
other words, the woodworker in making 


up a piece of work will often use pieces of 
natural wood that are not beautiful and 
often not matched so that the finished job 
will not compare with that of the expert 
grainer. 

For some time past there has been a 
serious shortage of fine hardwoods suitable 
= cabinet work and, to help out, veneers 

have been used. For this the ‘wood is 
iced into extremely thin pieces or sheets 
which are glued to a baser wood; or plain 
woods are stained to make them look like 
the finer hardwoods. Various methods 
other than graining have been adopted for 
imitating hardwoods. About 25.vears ago, 
a Pittsburgh painter invented a machine 
for filling a board with punctures so that 
when it was stained the surface resembled 
oak. The board could be sawed and cut 
in the ordinary manner and finished in 
perfect imitation of oak. 

The most modern method of graining 
employs a printing roller. The roller is 
made of a strong light wood, well seasoned. 
This may be in the form of a segment of 
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a circle, in which case it works with a 
The length of the segment 
nt to cover the surface to 
be grained, otherwise it will be difficult, 
but not impossible, to make the joint un- 
noticeable. A full circle roller is made as 
Take a shaft and fix upon it, by 
or otherwise, spokes of proper 
length, according to the size of the desired 
circumference, and around these spokes run 
or bend a strip of 14-in. gum wood. If the 
ends of the shaft are smoothed off and 
allowed to extend about 4 in., handles will 
be provided to hold the roller in operation. 
Place around this roller the composition for 
making the print. A large roller may be 
made with a circular head of . board 
having flanges from 34 to 114 in. larger 
than the roller. Turn the roller over and 
stop all holes with plaster of Paris, The 
best way to do t to run the plaster 
all around the inside of the roller. In the 
head of the roller, as it stands upright, cut 
three or four notches along the edge, about 
1 by2 in. to make places for pouring in the 
composition and for letting out the air. 
Make a long smooth strip of zinc large 
enough to cover the roller, rub it over well 
with grease or oil, then place it around the 
roller and pour in the composition. The 
oiled or greased side must be next to the 
composition. A very large roller will need 
collar bands to hold the zinc. Draw the 
zine around the heads of the roller and 
pour in the composition through a strainer. 
Allow it to stand for at least 12 hours 
before removing the zinc. 


Making the Roller 


To make a smaller roller form it in a 
mold made of a light wood frame of the 
required size, set on a piece of zinc or 
glass. Pour the composition into it, then 
lay a piece of canvas on top of it. When 
cool, attach to a roller or rocker with tacks. 

The composition is made as_ follow: 
Heat 12 07. of raw linseed oil to the boiling 
point and add 1 oz. of chloride of sulphur. 
In another vessel dissolve 2 Ib. of the best 
white glue’ and when melted add 8 oz. of 
commercial glyce Use as little water 
as possible in melting the glue. The best 
way to dissolve or melt glue is to pour 
enough cold water on the dry glue to cover 
it and let it soak over night. It will take 
all the water it can hold. Pour off the 
surplus water and add enough boiling water 
to melt it. To the glue add 8 oz. of com- 
mercial glycerine and mix well. 
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Another formula is to dissolve or melt 
24 parts of the best white glue and add to it 
12 parts of commercial glycerine, which is 
cheaper than the drug-store brand. For a 
roller requiring from 10 to 15 Ib. of com- 
position add 14 pt. each of molasses and 
raw linseed oil. To test the composition 
for consistency, cool a little of it and if it 
dries too stiff add a little glycerine; if too 
soft add more glue. This composition 
should be kept hot until used. Boiling it 
will do no harm, as this is inclined to drive 
off more of the surplus water. 


Now for the Scraper 


A scraper will be required and it is made 
as follows: Procure a piece of white pine 
board 12 in. long, 4 in. wide and % in. 
thick and make a groove in one edge of it 
1 in, deep in which a piece of sole leather is 
placed after giving the depression a good 
coat of glue. The piece of leather should 
be about 11 in. wide and as long as the 
board. The edges of the board should be 
planed down so that it will not interfere 
with the projecting 14 in, of leather. 

The printing color should be a little 
heavier than oil paint. It is composed of 
pigments ground in Japan. A board is the 
next requisite. It is made from the kind 
of wood to be imitated. Select as fine a 
figured specimen as possible and make it 
perfectly smooth and even of surface. This 
board must be 6 in. wider and 1 ft. longer 
than the circumference of the roller. Nail 
thin strips around tle edges of the board, 
allowing them to extend 1 in. above the 
surface. Bore a 14-in. hole in one corner 
through which to pour off the liquids when 
cleaning it off. With the board ready, 
prepare a solution of 1 Ib. of concentrated 
lye dissolved in hot water and pour it on 
the board’s surface, allowing it to remain 
for 20 minutes. Then pour it off through 
the hole in the corner and rinse with clear 
water to remove the lye, after which flow 
a little vinegar water over it to neutralize 
the lye. The board is then left to dry out 
thoroughly, after which it may be lightly 
rubbed with fine sandpaper. The lye 
removes the soft fibers of the wood, leaving 
on the harder grain an effect similar to 
etching. The board is then ready for the 
printing process; but first try it by making 
a print from it on paper. If it shows an 
imperfect or faint print apply the lye 
solution again. Pour some of the printing 
color on the impression-board through a 
strainer. The printing color is made into 
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a paste form with turpentine, working it 
as smooth as butter. When ready to use, 
thin out with more turpentine and add a 
little boiled linseed oil, which is to keep 
the paint from drying on the board. Do 
not make the printing color too thin; use 
plenty of it so that the sunken parts will 
be filled level-full. Then with the scraper 


spread the paint out evenly, pushing the 
tool forward, using both hands to press it 
down hard.’ This will leave the sunken 
parts full and the high parts smooth. 


the spotlights and footlights for a fairy play 


With everything ready and the impres- 
sion-board filled with color, take the roller 
in both hands and select a point on the 
roller-surface at which to start. Place this 
part down on the board, and with a firm, 
even pressure roll it along over the surface 
until one complete revolution is made. 
Be careful to stop when the starting it 
of the roller is reached. This is to avoid 
making a lap. Carefully pick up the roller, 
not permitting it to slip on the board, and 
place it down on the surface to be grained. 

‘The first impressions from a new board 
are seldom good and for this reason it is 
better to make several on some other 
surface until the board gets into proper 
shape. When you have finished with the 
board and roller clean them off with 
benzine and a stiff brush. 


‘The brilliant rays from the headlights of six automobiles and a 
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An Improvised Stage for an Out of 
Doors Fairy Play 


iACTOMOBILES four on the right and 
two on the left, furnished most of the 
light for a fairy play, “The Merman’s 
Pipe,” produced under the direction of 
Mrs. A. J. Commons, at Merrill Springs, 
Wisconsin, for the benefit of a rural school 
social center five miles away from any stage 
machinery or electric lights. Each car 
was so turned as to throw the rays of the 


number of lanterns furnished 
given at night in a far-from-the-city locality 


lamps on some important scene. In that 
way they provided six areas of spotlight. 

For footlights the farmers brought their 
lanterns. The producer arranged these 
along the inside of a screen made out of 
the finest poultry wire interwoven with 
leafy branches. Sheets of tin reflected the 
light upon the stage. One scene in the 
foreground demanded stronger illumina- 
tion. There a large carriage lamp was 
used instead of a lantern. 

The lake shore was the background; 
but that was not essential, for the play was 
repeated later where there was no lake. 
‘A green curtain hung on wires, with brush, 
leaves, and rushes fastened to it, gave a 
dense leafy drop that helped out wherever 
Nature failed to provide the proper screens 
of foliage. 
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A phonograph behind some convenient 
bushes took the place of an orchestra. 
Another clump of trees served to show 
where the fisherman's hut was supposed 
to stand. Such was the stage and its 
machinery, The audience, seated ancient 
fashion upon the hillside, enjoyed what was 
probably as lifelike a presentation of fairy- 
land as could be produced by human 
beings.—SmirLeyY L. SEIFERT. 


An Experiment in Optics Using 
Heated Graphite 


N interesting experiment in optics may 

be performed in the following manner: 
Take a bit of hard graphite, such as a lead 
pencil, and hold it in the tip of a candle 
flame until it is completely covered with 
soot. It will then appear black in the air, 
but lay it in some water, completely 
covering the lead part, and it will appear 
like silver. The explanation of this phe- 
nomenon is that the water is unable to 
touch the object, due to surface tension and 
Jack of cohesion. The water then acts 
like an unsilvered sheet of darkened glass, 
reflecting the light.—Tuomas W. BENsoN, 


Small Hand Drill Made from 
a Cheap Watch 
N doing some very fine repair work it 
was necessary to use a smaller drill 
than could be used in a breast drill without 


‘Two small clock gears used in the frame of 
a cheap watch to drive a small drill point 


breaking. To accomplish the drilling of 
very small holes I made a drill driver of 
an old dollar watch and some parts taken 
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from a discarded alarm clock. All the 
wheels, ring and winding stem of the 
watch were removed, keeping the frame 
intact, as shown at A. The drill chuck 
and drive shaft B were made from the 
ring bolt taken from the alarm clock. The 
nut C was cut on the dotted line and the 
knurled part used for tightening the slotted 
end of the bolt on the drill shank. Of 
course it is necessary to drill a hole and 
saw a slot across it in the threaded end of 
the bolt for the chuck jaws. 

Two suitable gears were taken from the 
clock movement and arranged as shown 
in the watch frame. The bolt is filed or 
turned down to the dotted lines D to fit 
into the hole in the watch stem. A crank 
is attached to the driving shaft as at E. 
The handle for the crank is made from 
one of the feet on the alarm clock, the 
arm being cut from a piece of sheet metal, 


A Snap-Fastener for a Small 
Cupboard Door 


NN efficient fastener for small cupboard 
doors can be quickly and easily made 
from a brass-headed tack, a piece of soft 
rubber, a small piece of tin and a few small 
nails. Bore a hole in the edge of the door 
3% in. in diameter and 
at least 14 in. deep at 
the location for the 
fastener. Cut a piece 
of the soft rubber to a 
shape and size that will 
entirely fill the hole 
and drive the brass- 
headed tack into the 
rubber as shown in 
section drawing, taking 
care, however, that the 
tack is not long enough 
to enter the wood at 
the bottom of the hole. 

Cut a piece of tin or 
other sheet metal about 
34 in. square and form a depression in its 
center that will be just the size and shape of 
the head of the brass tack. Punch a small 
hole in each corner for nails. 

In order to find the exact spot where the 
plate should be placed, open and shut the 
door a few times, causing the tack head to 
draw a mark on the door frame. At the 
extreme end of this mark make a shallow 
depression. Place the convex surface of 
the plate in this depression, tack it into 
place and it is ready for use. 


Snap-fastener 
placed on a cup- 
board door 


F made at 
home, an 
outfit of 

awnings will not 

be expensive. The 
material is cheap, if pur- 
chased in bulk, and the only 
equipment required for the manu- 
facture is a sewing machine, a pair 
of shears, a small pipe-wrench, a hack-saw, 
and a 3¢-in.pipe die. The frame ismade from 
in. galvanized pipe and fittings. Black 
pipe will rust. For example take an awning 

24 ft. long, sup- 

ported on four 

pillars, and hav- 

ing abouta 4 ft. 

reach. Assume a 

porch 9 ft. from 

floor to plate. 

The fringe or va- 

lance should not 

be nearer the 
floor than 4 ft. 
when fully low- 
ered. This will 
protect the eyes 
when sitting from 
an almost level 
sunlight. Mea- 
sure the porch, 
and chalk out on 
the floor a profile 
view as shown in 
Fig. 1. Put a 
2-in by 14-in. 
batten along the 
front of the plate 
as shown. This 
takes the screw 
eyes used to fast- 
en the awning at 
the top, and prevents marring the paint. 

It can be taken down by removing a few 

brass screws when the awning is stored for 


Drak ANO CounTenSnK 
Fon wood SemEWS. 


‘The manner of making the cloth joints and sewing 
the seams, also the details of the pipe frame 


Awnings s for the Veranda 
and How they 


areMade. 


By H.STallman 


the winter season. Chalk the position of 
the batten on the diagram. Lay off the 
outline of the end piece, remembering to 
allow 8 in. for the balance. If the material 
shows alike on both sides, it will save 
waste in cutting the end pieces. If it has 
alternate stripes of white and a solid color, 
this is sure to be the case. Otherwise it 
must be examined carefully before cutting, 
to make sure that no difference in appear- 
ance is visible. 

For the canopy, cut the goods into 
lengths of exactly 7'ft. This allows a 2-in. 
hem at the top, 6 ft. 114 in. for the slope, 


8 in. for the valance, with an allowance of 
44 in, for take up where it folds around the 
frame. In selvedge sewing, lay the two 


pieces with selvedges parallel, one project- 
ing about 5/16. 
in. past the other. 
Turn this pro- 
jecting edge over 
the other, and 
sew as shown at 
A. Then unfold 
until flat and sew 
again as’shown at 
B. Repeat this 
process with each 
selvedge joint 
until the required. 
length is put to- 
gether. Be sure 
the sewing ma- 
chine takes a 
fairly fine stitch, 
properly locked, 
and does not 
draw. 

When com- 
pleted, draw each 
seam over the 
edge of a table or 
the back of a 
chair to smooth 
it and equalize 
the stitching. 
For a 24-ft. awning it should be about 
24 ft. 114 in. long. The selvedge seams 
have each taken up about 24 in. If the 
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goods are 36 in. wide, there are eight of 
these seams. So 6 in. have been lost. This 
requires a portion, of another strip 8 in. 
plus 134 in. plus 34 in., equal to 1034 in. 
wide. Along the top edge, turn back 2 in. 
turn under the raw edge, and sew as in- 
dicated at F. The end flap is next attached 
as shown at G, using the method shown at 
D and allowing the finished heading to 
stand outside. If the stripes are of equal 
width, get a tin-can lid, a tea-cup, or other 
circular object the same diameter as the 
width of stripe, and with chalk draw a 
line on the goods half the width of the 
stripe from the edge of the valance, which 
must be first trimmed straight and true. 
Scribe alternate semi-circles in successive 
stripes, and cut out a wavy line on this 
scribing. The raw edge so produced must 
be bound with woolen tape, which can be 
purchased where the cloth is procured. It 
will take about eighteen yards of tape to 
bind the valance for this awning. 

An alternate method would be to cut a 
slash, 4 in. long and 1 in. wide, 14 in, on 
each side of each stripe line, or each alter- 
nate stripe line, if the stripes are equal and 
regular. For an irregular stripe a spacing 
can be selected and repeated without regard 
to the stripes. This method will require 
30 to 40 yards of tape for binding. Be 
sure to use wool tape in red, blue, white 
or green, all of which are fast colors. Cotton 
tape is always bleached by the weather. 

The frame is made of %¢-in. galvanized 
pipe and malleable fittings. Cast fitting: 
are too bulky. For this frame two elbows, 
and six tees are required. Four of these 
tees, which form the hinges against the 
porch posts, must be cut with a hack-saw 
as shown at J in the drawing. This 
reduce the length of the tee arm to about 
54 or 34 in. From a piece of galvanized 
sheet steel, say 14 in. or number 10 or 12 
gage, make four double brackets as shown 
at K. Drill and countersink these on 
the center line of the back for two 10 by 
1l4-in. wood screws. Drill a hole for a 
short 3¢-in. bolt through both ears. When 
they are finished this far, drop them in a 
glass jar filled with bluestone solution, 4 oz. 
bluestone or blue vitriol to a pint of water. 
Leave them for several hours. Remove 
from the jar and dry. Polish them with 
an old rag, and you will find all the spots 
left after the galvanizing was removed are 
now plated with copper and rust proof. If 
dipped in strong vinegar before placing in 
the bluestone bath they will plate more 
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readily and take a heavier coat. Do the 
same with the cut tees and the hinge bolts. 

When all this is attended to, the frame is 
assembled by screwing up the threaded ends 
of the pipe into the fittings. Make up 
good and tight, everything square, and lay 
the awning down as shown in G, lay the 
frame on it in the proper position, and pro- 
ceed to put on the pocketing material. 
This is a strip of the awning material, 
3 in. wide and 7 ft. long, sewed to the line 
where the slope stops and the valance 
begins. When sewed true on one side, turn 
the strip over the frame and sew to the 
awning above the frame as shown at L. 
This must be done along the front so that 
the weight of the frame holds the awning 
taut when lowered. For the ends, it is only 
nect -y to put on a strip of the material 
3 in. wide near the hinge. All raw edges of 
the valance as well as the seams for the 
ends and where the valance joins the slope, 
should be bound with the wool braid, care- 
fully run on by machine. Soft laid cotton 
cord about 14 in. in diameter, run through 
small galvanized-iron pulleys, will serve to 
raise and lower the awning. A lead of this 
should be placed in the center of each panel 
and all cords led to one end where a cleat is 
provided to fasten them. 


Fastening an Oar-Lock to Keep 
It from Falling Out 


an oar fits a lock snugly the lock is 
likely to be pulled out of the socket when 
the oar is re- 
moved, and it 
may be lost. I 
have found that 
fastening such a 
lock in the man- 


ner illustrated 
will prevent 
this A_ stout 


cord is tied to 
one arm of the 
lock and run 


is through ascrew- 

Fastening an oar-lock igh ascr 
securely with asting eye turned into 
the block or oar- 


lock base as shown in Fig. 1. A small 
metal bar is fastened to the other end of the 
string. The bar when turned parallel to 
the string, as in Fig. 2, can be slipped 
through the eye of the screw. To keep the 
bar from slipping out of the knot a depres- 
sion should be filed out in its center, 
circling the bar.—G. P. LEHMANN. 


LITTLE gyroscopic flyer which can 
be adjusted so it will return like a 
boomerang can be made by any 
intelligent boy. Excepting the shaft, every 
part can be made with such simple tools as 
a jack-knife, a pair of pliers and a hammer. 
The only outside work required is the boring 


of two small holes in the shaft. This a 
watchmaker or jeweler will do. 
The flyer may be made any size, but as 


the power which is available must be con- 
sidered, the following dimensions are st 
gested: The disk A should be to in. 
diameter made of a thin tar board, for this 
material is absolutely flat and does not 
warp or twist out of shape. Aluminum is 
also serviceable. Unlike the common glid- 
ers, lightness is not the first consideration. 
On’ the other hand, weight is of con- 


siderable importance, as the ability of the 
device to soar depends on the momentum of 
the disk itself. 


In.using aluminum, No. 28 


3/16-in. steel rod B, 4 in. long. Exactly in 
the center the rod is bent at right angles so 
that each part, B and C,is2in. long. The 
part C is bent laterally, at a point midway, 
as shown at D, so that it will lie flat on the 
disk, and an end £ is turned up so it will 
serve as a crank handle. The object of 
this arrangement is to provide a means 
whereby the disk can be rigidly fixed to the 
stem so the plane of its surface will be 
maintained perpendicular to the stem B. 
After the stem B is placed in the central 


A Boomerang Flyer 


by SZerhe 


hole of the disk, wire staples F may be 
used to fasten it firmly, as shown. Through 
the stem portion B two small holes G are 
illed 14 in. apart, to receive a bent pin 
which provides a means for 

attaching a rubber band. 
he body of the flyer is made of a strip of 
pine I, 94% in. long, 1 in, wide and ¥% in. 
thi The interior portion of this strip is 
cut away to form an upper and a lower bar. 
The forward end is tapered off to form an 

A-shaped edge, while the rear end has a 
blade J, made of thin aluminum 2 in. long 
by 114 in. wide, to serve as a rudder. The 
metal should be thick enough to remain set 
after bending in cither direction. 

A hole is bored vertically through the 
upper and lower bars of the frame to 
receive the stem B. A short tube K, 34 in. 
long, is placed on the stem between the 
disk’A and the upper edge of the strip I, 
and a thin washer L is placed between the 
pin H and the lower side of the upper bar. 
By this means the stem B is held rotatably 
fixed to the frame. 

The rubber band M which serves as the 
motive power, should be 4 in. long by 34 in. 
wide, a size easily obtained. The rear end 
of this elastic is secured to the side of the 
strip J by means of a wire staple N. 

If the elastic band is wound up and the 
flyer thrown into space it will sail along 
with remarkable evenness of flight, due to 
the gyroscopic action of the rotating disk. 
The propelling device consists of a pair of 
triangular-shaped blades, O, secured to the 
opposite ends of a light wire rod P. This 
rod has at each end a projecting right- 
angled bend Q, to which the blades are 
attached. 

Each blade has at its rear margin a 
downwardly-projecting and rearwardly- 
extending finger R, which passes through a 
slit in the disk A. These fingers have two 
functions; first, to hold the propelling 
mechanism in place, and second, to rock 
the wire rod P back and forth. The 


135, 


136 


blades, O, are set at an angle relative to 
each other, so that when one lies flat on top 
of the disk, as is shown in the illustration on 
the left side, the other blade, on the right 
side is raised, thus causing the latter to 
strike against the air and draw the flyer 
forward. As each blade passes the rear 
end of the frame J, the finger strikes the 
upper edge, thus rocking the rod so that 
while one blade is traveling around with 
the disk from 1 to 2, it offers no resistance; 
at the same time, the other blade, traveling 
from 2 to I, serves to pull the flyer, because 
it is elevated to catch the air. 

After the elastic M is wound up to get 
the desired ten- 
sion, the rudder 
J is grasped be- 
tween the thumb 
and second finger, 
and the tip of the 
forefinger is 
placed in the 
notch S of the 
disk A. Prepar- 
atory to flight the 
finger is removed 
from the notch, 
and when the 
elastic motor has 
set the disk in 
motionthethumb 
and finger release 
the flyer and a 
forward motion is 
imparted to the 
device. If the 
rudder is set 
straight the ac- 
tion of the rotat- 
ing disk tending 
to turn the frame, 
will cause it to 
fly ina circle. By bending the rudder to 
the proper angle and initiating the flight at 
the correct inclination the device can be 
made to describe a circle and come down 
close to the starting point. 

By properly adjusting the rudder it will 
make a straightaway flight and sail a long 
distance after the power has ceased to act, 
because in that case it simply acts as a 
skipper. The frame I should be heavier at 
its rear end so as to give it normally a 
positive angle, and this can be provided for 
by a sliding block 7 between the upper and 
lower limbs of the frame, which block can 
be moved back and forth until the right 
adjustment is obtained. This type of 
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A thin flat disk with projecting blades which 
Propels the flyer in the direction set by the rudder 


Popular Science Monthly 


flyer has the advantage of durability, as it 
is not readily injured. No part of the 
mechanism is exposed to obstructions 
which it may meet in the path of its flight. 


How to Cut Roses So That the 
Plants Are Not Injured 


‘HERE is a right and a wrong way to 

cut roses. If the cut is not made 
correctly the blossom-producing properties 
of the plants may be seriously injured. 
This applies particularly, of course, to rose 
plants chosen and grown especially to 
supply cut-flowers. Such roses will be 
largely of the per- 
petual blooming 
sorts, 

When a rose is 
cut from such a 
plant only two or 
three eyes of the 
current season's 
growth of that 
branch should be 
left on the plant. 
This should give 
the roses very 
long stems. Suc- 
ceeding blossoms 
should be cut to 
the ground. It 
will seem like de- 
stroying the bush 
to take so much 
off, but if the 
object is the pro- 
duction of roses, 
the cutting away 
of the surplus 
wood will simply 
further the de- 
sired end. 

If the spring pruning has not been 
sufficiently severe the plant is likely to 
have long, naked stalks and short stems to 
the flowers. In such a case only one or 
two strong leaf buds should be left on the 
branch when the flower is cut, so as to 
stimulate as much growth as possible from 
the base of the plant. 

The temptation is great to leave wood 
where there are two or more buds on one 
branch, some being small when the terminal 
one is open, This bad practice can be 
avoided by pinching off all side shoots after 
a bud has formed on the end of a branch, 
thus leaving the stem perfectly clean 
and willowy. 


PROPELLING BLADE 
‘ 


Sheet Metal ‘Working Simply Explained 


II.—An easy problem in develop- 
ing a pattern for a scale scoop 


By Arthur F, Payne 
Assistant Professor Manual Arts, Columbia College 


HE problem for this article is appar- 
ently entirely different from that of 
the periscope. It is true that it is 
an entirely different object, but the 
methods used are exactly the same. Pat- 
tern drafting is divided into six division: 
namely, (1) orthographic projection (big 
words, but the easiest of all to draft), (2) 
parallel lines, (3) radial lines, (4) triangula~ 
tion, (5) approximation, and (6) templet 
work. The peri- 5 
scope fe aie ee 
scoop both belong 
to the second dk 7g] : 
vision i.e., par- Ordinary seale scoop 
allel lines. If you for drafting pattern 
will examine both 
drawings you will see that the lines are all 
parallel, either vertical (up and down) or 
else horizontal (from right to left). 

The scale scoop was chosen for this 
problem because it is apparently a difficult 
pattern to draft, but in reality it is an easy 
one. It is only necessary to draft a patter 
for one-half of the scoop, as the two halves 
are exactly the same. Imagine the scoop as 
being a portion cut out of a cylinder, and 
the drafting of the pattern becomes simple. 

To develop the pattern we must first draw 
an elevation (front view) of the entire scoop 
the exact size desired. (The sizes given in 
the illustration are merely suggestive.) 
The easiest way to do this is to first draw 
the line A-B the length of one-half of the 
scoop; draw the line B-C at an angle of 
75 deg. to the line A-B; then draw the 
fine B-D at 75 deg. to the line C-B. 
Locate the point E. For the size given in 
the drawing the distance from C to E 
would be about 11 in. With this distance 
as a radius strike the arc A-C-D, 
thus completing the front view of the 
scoop. Next draw the cylinder of which 
the scoop is a part. This is done by draw- 
ing a line from C down to the base line at F. 
The distance A-F will be the radius of the 
cylinder. Only one-half of the cylinder will 
be required; however it will be easier to 
understand if the entire front of the 
cylinder, A~G-H-B, is drawn. 


the bottom view of the cylinder 
into sixteen equal parts as 
Draw the base line A~K of the 
pattern, and step off sixteen spaces equal 
to the sixteen spaces in the bottom view. 
Draw lines fr the points upward as 
Draw lines through the points on 
the bottom view upward until they cross 
the lines A-C and C-B, From these points 
of crossing draw lines parallel to the base 
line A-K. 
With a pencil carefully follow the lines 
17 and 1 from the bottom view upward to 
C and then to the right until the cross 
17 and I coming up from the base line 
K intersect at this point. Follow lines 
16 and 2 upward until they cross A~C and 
C-B, then to the right from both points 
until they cross the same numbered lines 
coming up from the base line and make a 
cross at each point. In the same manner 
follow up all the Points from the bottom 
view and you will have a series of crosses 
above the base line A~K that will outline 
the pattern for the scale scoop. 

° Connect these crosses with a 
pencil line and the pattern 
will be developed. 


Sean alonance 


‘Developing pattern for one- 
half of the Sale scoop, the 
other half being identical 


No allowance has been 
made in the drawing for 
wiring or seaming. A good 
rule for wiring allowance is to add to the 
pattern twice the diameter of the wire and 
four times the thickness of the metal. 
Another is to allow two and a half times the 
thickness of the wire. The allowance for 
the seam will depend on the width of the 
seam. For a locked seam, three times the 
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width of the seam must be added to the 
edges of the developed pattern. This may 
be added in two different ways. Add a sin- 
gle width on the edge of one pattern and a 
double width on the edge of the other 
pattern. The other way is to divide the 
three-seam widths in half and add the same 
allowance on each pattern, which would be 
one and a half times the width of the seam. 

Wherever there is a corner in the seam 
or wire allowance the metal must be cut 
out or “notched” as shown in the illus- 
tration. This is done so that the ends of 
the wire or seam allowance will come 
together neatly. 


A Pin Inserted in a Cork to Make 
an Oil Dropper 
‘N oiling fine machinery, clocks, watches, 
etc., too much oil is often used. Light 
oil flows so freely that it 
4 is difficult to get just 


‘g” enough out of the spout 
of an oil-can and to put 
it in the exact spot where 
it is needed pve 

— inserted in the cork of an 

Ei oil-bottle will be found to 

ick up just a drop of oil. 

his drop will be carried 

Ty on the point of the needle 

cr and can be deposited ex- 

OL actly where desired. Care 

must be taken not to dip 
= the needle too deep in 

Tar eith ape the oil or there will be 

moreoil clinging to itssur- 
face than the single drop needed for a 
bearing.—W. H. SARGENT. 

An Automatic Watering Tank for 

Poultry Yards 
MSY types of automatic tanks have 
been invented to provide fresh clean 
water for the fowls all during the day. 
Several of these must be tipped upside 
down in the process of filling. 

The accompanying sketch presents a 
type of tank in which the water may be 
poured in through the top. The tank can 
be made of galvanized iron. A small 
faucet, A, is placed near the bottom so 
that it will open beneath the surface of the 
water in the dish, B. The cover must fit 
tightly to make an airtight joint when it 
is screwed down, To do this a broad 
shoulder is left at C so that the gasket 
rubber D will have a firm foundation. 
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The following procedure is necessary in 
filling the tank: Close the faucet, A, re- 
move the screw cap, E, and pour the water 
in at the top. The lid is then replaced and 


A reservoir from which fresh water is au- 
tomatically supplied to the poultry yard pan 


the stop-cock, A, opened. The water will 
run out until the level in the dish, B, 
comes just above the opening of the faucet. 


A Trough for Thoroughly Washing 
Film Negatives 


Aare, trough for washing nega- 
tives will be found a great convenience 
to the photographer who uses films. The 
trough here illustrated is nothing more than 
a long, water-tight box, made of galvanized 
sheet steel, having a drain cock fitted at the 
bottom of one end and with a small piece 
of tubing soldered at the top of the other 
end to hold a length of rubber tubing or 


ty 


A galvanized iron washing tank for rapidly 
removing all traces of chemicals from films 


hose for making connection with a faucet. 
The trough is 4o in. long, 7 in. wide and 
5 in. deep. 

In use, the trough is placed in a level 
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position so as to drain into a sink, wash- 
basin, bath-tub, laundry-tray or barrel. 
The hose is connected with a cold water 
faucet, the trough almost filled and the 
inlet and outlet regulated to maintain a 
constant depth of water in the trough. 
The film, with a film clip attached to each 
end, is laid in the running water, emulsion 
side up, or, better still, stood on edge where 
possible. ‘Film pack negatives may be 
pinned on a stick the exact length of the 
trough and placed in the running water. 


Safety Guard Placed on an 
Emery-Wheel Dresser 


'N the crusade for “safety first” attach- 
ments on machine tools, one that is 
likely to be overlooked is the emery-wheel 
dresser. This, however, has been taken 
care of in a very efficient manner in one 
shop: as illustrated. A piece of 1/16-in. 
iler plate about 2 in. wider than the 


Metal guard attached to the handle to 
prevent flying particles from striking the eye 


cutting wheels of the dresser was bent 
and fastened with two 3/16-in. screws 
3% in. long on the handle of the dresser for 
a guard,—Josera K. Lone. 


A Nest-Box Trap for Catching 
the English Sparrow 


GrARROW traps may be classified, 
according to the U. S. Department of 
Agriculture, as nest-traps and _bait-traps. 
Inasmuch as sparrows usually feed in 
flocks, but approach nest-boxes 
in pairs, the annual catch of a bait-trap 
will exceed that of a nest-box trap many 
times; but during the breeding season the 
nest-box traps are decidedly useful. 

A nest-box trap, as the name implies, 
looks like an ordinary nest-box. The 
weight of a bird entering such a trap puts 
into operation a mechanism which catches 
the bird and sets the trap for another. 
There are a number of devices to accomplish 
this. In designing a nest-box trap one 
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should bear in mind that English sparrows, 
like other birds, dislike drafty quarters, 
and that a mechanism delicate enough to 
be operated by a sparrow’s weight is likely 
to get out of order unless the parts are few 


A trap-nest for catching the English spar- 
row in a bag hung from beneath the box 


and perfectly protected from the weather. 

Probably the simplest nest-box trap yet 
designed is the one illustrated. The essen- 
tial parts of the trap are: a box, a tipping 
chamber within the box, a down-spout 
below it and a bag at the lower end of the 
down-spout. The dimensions of the several 
parts are piven in the illustration, The 
tipping chainber is made of tin, the down- 
spout of wood or tin, the box of wood. 
The roof board is cleated across the ends, 
iso lengthwise between the cross 

ats, for the attachment of the sides, as 
shown in the side elevation. 

The close weave of a 2-bushel bag makes 
it suitable for the lower end of the down- 
spout. One of coarser fabric would allow 
a draft through the spout and thus detract 
from the efficiency of the trap. In building 
this trap the front wall is the last piece to 
put in place. It is fastened there with 
screws so that the trap can be easily over- 
hauled. It is a good plan to fasten with 
shellac a few feathers or bits of hay to the 
floor of the tipping chamber near the rear 
end to excite the interest of the sparrows. 


Look Over Stored Tires Before 
Applying Them to Rims 

EFORE using tires laid aside examine 
hem carefully for cuts on the outside, 
remove tacks and small nails, reinforce any 
breaks in the fabric inside and lubricate the 
fabric and inner tube with powdered mica. 
Apply a thin solution of graphite, shellac 
and alcohol according to instructions. 
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A Metal Garage Made from a 
Discarded Tank 
NN opening was cut out in one end of the 
tank large enough to admit the 
automobile; then a strip was cut out on the 
side and the metal bent out to form a 
7 = 


‘The metal of a discarded factory tank pro- 
vides an excellent housing for the automobile 
covering in the shape of an inverted U. 
A framework was made of wood and placed 
on the ground. To this the sides and ends 
of the tank were attached. The metal 
which was carefully removed from the end 
and side, was used for making the doors, 
which were hung on ordinary hinges ri 
eted to the metal of the tank. A flashin; 
was attached above the door to keep the 
rain from beating in back of the doors. A 
window could easily be placed in the oppo- 
site end _to furnish additional light if de- 
sired.—CuarLes CLAupE WAGNER. 


A Cheap and Effective Method 
of Bracing a Roof 
qN many instances the partitions of frame 


buildings do not allow the rafters to be 
effectively braced from them, so that 


Bracing a roof to provide a space in the 
center not obstructed with timber supports 


trussing is resorted to. This, however, 
spoils any room directly under the roof. 
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than trussing, is cheaper, and provides a 
stronger brace. Also, it does not interfere 
with the space under the roof. 

The trussing consists of two 1 by 12-in. 
boards the exact length of the distance be- 
tween the front and rear plates. As many 
1 by 3-in. pieces are used as there are 
rafters. These should be the length of the 
distance between the bottom edge of the 
outside rafters and the top edge of the 
plates at a point half way down the rafter. 
Nail these on the boards as shown, after 
having laid out the location of the rafters 
on their surfaces. Be sure that the ends 
of the bracing pieces are all in line. Then 
adjust each board under its side of rafters 
in an inclined position so that the ends 
of the braces catch under each rafter, 
supporting the ends on the front and rear 
plates of the building, and elsewhere on 
any partitions there may be in the en- 
closure. The upper edges of the boards are 
further braced with 1 by 3-in. strips nailed 
to the top edges and to the side plates. 
This keeps the top edges from bulging or 
moving. It is now only necessary to sight 
each rafter, slightly moving the braces 
until the rafter is properly lined and then 
to secure it with nails—Henry Simon. 


Small Closet in Door-Frame Stile 
for Milk Bottle 


HE question of where the milkman 

shall put the milk bottles in the 
mornings in order to prevent them from 
being stolen, upset by dogs or cats, or from 
smearing the porch or steps has been 
answered in many ways; but the neatest 
and best device for the purpose which I 
have yet seen is a little closet cut out just 
above the floor in the kitchen, between the 
inner and outer wall of a cement bungalow: 
The space between the walls is a little 
wider than the diameter of the ordinary 
quart bottle of milk, and a length of the 
side wall was cut out sufficient to accommo- 
date about four bottles. An inner door is 
provided so that the bottles may be 
placed in the little closet and the door 
shut from the inside. An outer 
door is also provided so that the 
milkman may unlatch it, take 
out the empty bottles, set in the 
fresh supply and close the door 
again leaving no trace of the 


milk visible. This outer door overlaps the 
opening, somewhat, so that no draft is ad- 


The method illustrated is more effective mitted through cracks —JameEs A. CARTER. 


Winning an Athlete’s Laurels 


IV.—Pole vault and potato races 


By Albert B. Wegener 


A technical instructor and director of athletics of twenty-seven years’ experience 


HE pole vault is the most spectacular 

I and at the same time the most 

exacting of athletic events, requiring 
strength, speed, and skill. A left-footed 
jumper should grasp the pole with the 
ordinary left-hand grasp and the right hand 
reverse grasp, hands 30 in. apart. For 
the usual vaulter the right hand grasps 
the pole according to the following instruc- 
tions: When the bar is placed 9 ft. high, 
the right hand is at 9 ft. on the pole; for 
each foot that the bar is raised the right 
hand is lowered 4 in. Carry the pole 
on the right side with the point directly 
forward and raised a little. Run squarely 
to the front, avoiding a twist. 

The take-off or jumping spot should be 
directly under the right hand when the 
pole is planted ready for the spring and 
the striding marks placed accurately at 
about 4o and 80 ft. from the stands. 
These marks must be placed so as to help 
produce accurate running, as described 
in the high jump. During the run, look at 
these marks. Start to run at about too ft. 


Taking the Jump 


Plant the pole lightly by thrusting the 
end into the hole just before the left foot 
strikes the take-off. At the same time 
throw the arms forward up and slide the 
left hand up close to the right. The arms 
at this point should be almost straight, the 
hands above the left foot or a few inches 
in front of that spot. Any other spot for 
the take-off will strain the chest or back 
muscles, and if the arms are too straight or 
too much bent you cannot rise well. The 
left foot should be placed upon the take- 
off a couple of inches to the right of a line 
drawn directly back of the point of the 
pole. The hole for planting the point of 
the pole should be 6 in. toward the runway 
from a point just under the bar. 

In the rise, swing the body forward at 
arm's length to the right of the pole, facing 
directly forward. When half-way up to 
the bar flex the thighs and legs so that they 
are above the head and the bar. Now 


straighten out, turn to the left, pull up and 
push up strongly with the arms. This 
brings the hips above the bar and facing it 
in an arched position with thighs flexed. 
Now push over the bar and release the 
grasp, with the left hand first, allowing the 
pole to drop back. Alight facing the bar 
or with an additional turn to the left. 
Training Hints 

For several weeks before attempting to 
vault, practice the following developing 
exercises: On the horizontal bar, chin 
several times; then do the same and circle 
backward over the bar. Circle forward 
over bar. Hang and raise feet to the bar. 
Free backward circle. Pull up and shoot 
over a cross-bar placed 2 ft. in front of 
and as high as the bar. Practice walking 
on the hands. Do the hand balance 
against the wall, then bend and straighten 
the arms. Practice the rope vault. Prac- 
tice sprinting and jogging. 

When starting to use the pole do not try 
to vault over a cross-bar for a few weeks, 
or until the movement is thoroughly 
learned. Preliminary practice with the 
pole should be, planting the pole and-using 
the grasp at about 8 ft. high. Plant the 
pole and swing forward. Plant, swing, and 
rise. Plant, swing, rise, and pull up, etc. 
Introduce the bar only when able to do 
about 8 ft. without it. “Do not vault more 
than ten times aday. Give much attention 
to massage. If sore and stiff, rest and 
massage. 


Other Styles of Vaulting 


For those who have not the time to 
devote to learning the exacting shift-hand 
style, and especially for boys, the no-shift 
style is recommended. In this the hands 
are held about 2 ft. apart and neither of 
them is moved from that position until 
after the rise, swing, pull up, and shoot over 
are made. It is impossible to go high with 
this, but it is much easier and safer than 
the other style. The Vault for Distance 
is an event seldom, if ever, now used in 
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meets, but it would be more appropriate 
for boys than the vault for height. The 
action is much like the above styles except 
that there is no necessity for getting so 
much of a “lift.” 


Vaulting Rules 


The height of the bar at starting and at 
each successive elevation is determined 
by the field judges. 

Each competitor is allowed three jumpe 
at each height, and the competi 
fails at the third attempt is disqual Ped 


FLOOR PLAN FOR A RIGHT 
HANDED VAULTER 
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“balks” are always counted asa trial jump. 

‘Any competitor is allowed to dig a hole 
not more than 1 ft. in diameter at the take- 
off, in which to plant his pole. 

A competitor must not, in the moment 
that he makes a jump, or after leaving the 
ground, place his lower 
hand above the upper one 
or move the upper hand 
higher up on the pole. 


Plant the pole lightly by thrusting the end into the hole just before the left foot strikes the take- 


off and at the same time throw the arms 


A competitor may commence at any 
height above the minimum height. He 
must, however, jump at every following 
height until he has forfeited his right to 
compete further. 

The vault is made over a bar resting 
on pegs. 

As soon as a competitor has left the 
ground for the purpose of making a jump, 
the jump is counted as a trial. 

A line is drawn 15 ft. in front of the bar 
and parallel therewith, to be known as the 
balk line, and stepping over such a line, 
or such line extended, in any attempt 
counted as a “balk.” Two successive 


forward with the ieft closeup to the right exactly as above 


Poles may have a binding, but must not 
have any further support for the hands. 

If the uprights are moved at all they 
must not be changed more than 2 ft. in 
any direction, and not more than one hole 
may be made by a competitor. The take- 
off ground about the jump must be level. 

The uprights should be at least 12 ft. 
apart. 

All measurements are made perpendicu- 
larly from the ground to the upper side 
of the bar where it is lowest. 

In the pole vault, if in making a trial the 
competitor's pole is broken, it is, not 
counted as a trial. 
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The rules governing the running broad 
jump also govern the pole vault for distance, 
except that when the man leaves the ground 
in an attempt, it is counted a trial. 

If the uprights are moved, the field 
judges should make a_re-measurement, 
because if there is any inequality in the 
ground at all, changing the uprights may 
make a difference varying from 1 in. to 4 
in., and a competitor should not be allowed 
to obtain an advantage in that way. 


Indoor Athletic Events 


Indoor athletic events are quite as 
popular as outdoor events, and have 
the advantage in large cities of being 
more easily promoted in gymnasiums, 
large halls, and armories, and of not being 
subject to the weather. With certain 
modifications most of the outdoor events 
can be conducted indoors. 

Among the most popular indoor running 
events are the sprints. These are run 
either on the main floor or on an elevated 
track. If run on the main floor the distance 
is limited by the length of the room. 
Nothing below 25 yd. is considered satis- 
factory for “straightaway” running. 

When a circular track is used any distance 
may be run; but contestants cannot, in 
most places, start side by side on the same 
mark, on account of the narrowness of the 
track. For that reason the contestants 
must run either singly or two may start 
so as to finish directly on opposite sides of 
the track, thus allowing the judges to sight 
across and determine the winner. The 
most popular arrangement is to have four 
runners start and fii from separate 
marks a quarter distance around the 
track, each runner being timed by a set of 
watches, This is as close to a real sprint 
as can be run on a narrow gymnasium 
track. None of these methods is without 
objection for narrow track sprinting, and 
for that reason are never used in important 
meets. In such meets the sprints are 
limited to the straightaway on the main 
floor and nothing less than a half mile is 
scheduled on the narrow track. But the 
other methods may be used profit in 
closed meets and where absolute condi- 
tions are not demanded. 

For straightaway sprinting on the main 
floor there is no difference from outdoor 
sprints, but for narrow track sprinting the 
start and “taking the curve” must receive 
special notice. Toe-blocks cannot be used 
on such a track. Thus the runner is al- 
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lowed to brace his rear foot against the 
foot of another person at the start. In 
running around the banked curve a sprinter 
will make the best time by running up 
high on the outer edge and inclining the 
weight well in toward the rail 

In track events of a half mile or more the 
contestants start together at or near the 
same mark, except of course in handicap 
races. Such races on a narrow track are 
not always satisfactory because it is almost 
impossible to pass a runner in the lead 
without fouling. The only way that this 
difficulty can be lessened is to insist that 
the “runner up” must take the outside 
and the runner ahead keep the inside of 
the track on the ‘‘straightaway”’ part, and 
allow no 'g on the curve. 

Indoor hurdling has been found to be 
very satisfactory. It should never be at- 
tempted on the narrow elevated track 
usually constructed in gymnasiums. In- 
door hurdling, whenever it is scheduled, is 
always run as a straightaway on the main 
floor like the sprints. It is seldom possible 
to have more than two hurdles at the 
regular distances. It is, of course, possible 
to place the hurdles about 6 yd. apart and 
use a single stride between hurdles, thus 
using more hurdles. 


Relay Races in the Gymnasium 


Indoor relays, like all other sprints, are 
never run side by side like outdoor relays, 
unless run in an exceptionally large room 
with at least a 220-yd. track wide enough 
for that purpose. Relay races may be 
run on the regular gymnasium track, but 
only two teams can run at a time, and 
these must start from opposite sides of 
the track. Such races are popular and 
should be scheduled in all indoor meets. 
They are usually made short—one or two 
laps for each man—because the winning 
team must run repeatedly. Uprights 
should be erected on each side of the track 
opposite the center across which the judges 
sight on the finish. All runners should 
line-up on the inside of the track so as not 
to interfere with the other team as they 
P: 


¢ starter should stand at the end of 
the gymnasium rather than near one of 
the teams. One judge should be stationed 
on each side of the track at the finish line. 
Rules about passing are the same as in 
other narrow track races, but because fouls 
are almost unavoidable it has been found 
better to allow no passing. Such races are 
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popular as a feature of regular gymnasium 
class work in which there are many on 
each team. 

Novelty relays are not used in serious 
meets but are popular as diversions at 


For the shuttle potato race a receptacle not more than two fect high or an 
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light objects, ovoid in shape, the greatest 
diameter not to exceed 4 in. and the 
smallest diameter not less than 2 in. The 
first of these objects shall be placed 2 yd. 
from the receptacle. 

Each competitor must pick up each of 
the objects singly and place the same in 
his own receptacle. After having picked 
up one of the objects he must deposit it in 


not more 


than thirty-six inches in circumference is placed upon the starting line for each competitor to fill 


gymnasium class periods and on other 
‘occasions when a jolly contest is in order. 
Each team has a separate course, consisting 
of some piece of apparatus placed at each 
end of the gymnasium. The course of 
each team is parallel to the others and far 
enough away so, as not to interfere. The 
kind of races that may be run is limited 
only by the ingenuity of the director. 

Potato races are runs in which potatoes 
or any other light objects are carried from 
one place to another. There are two 
kinds of these races; namely, shuttle and 
stadium. 

For the shuttle potato race a receptacle 
not more than 2 ft. high or an opening not 


the receptacle before picking up another 
After all the objects are placed in the re- 
ceptacle the competitor must cross the 
finish line, which is 5 yd. behind the re- 
ceptacle. 

In handicap competitions, the marks are 
given from behind the starting line. 

In the stadium potato races two boxes 
4 in. deep, 12 in. in diameter, are set on 
stands 2 {t. high, for each contestant. The 
outer edges of these boxes are 31 ft. apart. 
The runner may start on either side of the 
box that contains the potatoes, from a line 
parallel to its outer edge, the starting 
mark, with one potato in his hand. He 
runs around both boxes, each time placing 
one potato in the other box, and finishing 
at the starting point on the other side of 


‘The runner starts from the starting mark on one side of the box that contains the potatoes. 
around both is box 


With one potato in his hand he then runs 


more than 36 in. in circumference is placed 
upon the starting line for each competitor. 
Upon a straight line drawn from the re- 
ceptacle at right angles to the starting line 
shall be placed, at distances of 2 yd., eight 


placing the potato in the 


his own box. Grasping either stand in any 
way, failure to run around both boxes, or a 
failure to transfer all the potatoes singly 
from one box into the other shall disquali- 
fy the runner. 
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ta Sa potatoes are dropped or upset by 
the runner he must replace them without 
assistance before proceeding with the run. 
He must not interfere with another runner 
in any way. The boxes may be fixed to 
stands, having their bases approximately 
the same size as the boxes. The stands are 
not fastened to the floor. 

The various distances and number of 
potatoes are: 


60 yards potato race requires 3 potatoes 
sey ane POO rape: reagiros 4. potas 


pa ae a 
ow goa FF 


‘There are two styles in running the 
potato races. Some runners keep a steady 
pace and run in large circles. Others run 
in a narrow oblong that necessitates slack- 
ing the speed on the turns. The latter is 


more generally used but is thought to be 
more exhausting than the former. 

In making the turns, the runner should 
if the 


face the box and bend well over i 
narrow oblong style is used. In thi 
also well to give attention to the st ig. 
If, as usual, the run is made from right to 
left, as in track running, the turn should 
be made with three steps as follows: the 
left foot should be at the side of the box, 
then the right should be placed at the end 
of the box and then the left started on the 
new stretch, 


(To be continued) 


Sticky Fly Paper Used to Keep 
Insects Away from Poultry 


T° keep insects away from fowl in a 
poultry house sticky fly paper may 
be used with good results. It is placed 
sticky side down on the upright parts 
holding the roosts, which rest on the paper. 
Do not allow the paper to touch the sides 
of the building in any place. It is also 
a help to keep the roosts and parts well 
greased with some thick grease well rubbed 
in to fill all the cracks. If there are any 
night prowling insects in the coop a fair 
sample of them will be found stuck to the 
paper in the morning. 

Large poultry houses should have metal 
supports for roosts, with grooves for the 
ends of the roosts to rest in without fasten- 
ing. Raise the end of such a roost and put 
a small piece of, fly paper under it, sticky 
side down. Be careful that the edge of 
the paper does not stick against the 
support.—Pavt GREER. 
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Saving Concrete in Setting 
Posts in Holes 


HE ordinary method of setting a post in 

concrete is to set the post into the hole 

and fill in around with concrete. This is 

wasteful and 

iy ~ does not reach 

the highest effi- 
ciency. 

A square hole 
should be dug 
so that the con- 
crete will have 
square corners. 
After placing 
the post in posi- 
tion theconcrete 
should be 
poured in until 
the hole is about 
one-fifth filled. 
The concrete is 
marked A_ in 
the drawing. 
‘The hole is par- 
tially filled with 
wet earth, here 
marked B, leav- 
ing room for 
more concrete. 
‘The upper con- 
crete block should be about 50 percent 
larger than the lower block to offset as 
difference in the hardiness of the pect 
There is practically no strain exerted 
against the ground between the two con- 
crete blocks.—Ropert W. Pues. 


‘The part 
tween blocks filled in with dirt 


of the hole be- 


Waterproofing Blue Prints and 
Drawings for Rough Handling 


HEN blue prints are handled to a 
great extent or when it is necessary 
to use them outdoors, as in construction 
work, they often become spotted by water 
or soiled; which makes the prints difficult 
to read. Waterproofing them protects 
them from the water, and makes it possible 
to wash them off when they become soiled. 
The waterproofing can be accomplished by 
dipping the prints in melted paraffin wax 
and hanging them by the corner to drain. 
Another method, not so clumsy, is to 
immerse heavy blotting paper in the wax 
and when cold Jay the print between two 
of the sheets and pass a hot iron over them. 
These processes are applicable to all kinds 
of papers.—THomas W. BENSON. 
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A Coating Which Gives the Appearance 
of Stone to Wood 


make imitation stone for outdoor 
furniture, sun-dials, flower pots, etc., 
the following can be used: 
10 parts lime 
12 parts rosin 
1 part linseed oil 
Dissolve ingredients thoroughly and ap- 
ply the mixture while hot to the wood as a 
coating, The result will be an attrac- 
tive stone-like appearance that will last 
indefinitely—L. E, Ferrer. 


A Special Ladder for Use in 
Boiler Shops 


HE type of ladder illustrated is 

especially made for use in boiler and 
car shops where it is necessary to climb up 
to moderate heights for doing work. Being 
of the A-type it can be used like a painter's 
ladder and a plank can be put between two 
of them to form a trestle which will ac- 
commodate more than one workman. This 
method of construction makes the best pos- 
sible ladder—strong, safe and economical. 
It is built of short pieces of 114-in. pipe, 
each about 2114 in. long, which may be 
picked up about any shop where con- 
siderable pipe is used, such short pieces 
being useless for general work. 


23% 
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An A-shaped ladder made of short lengths 

of gas pipe and fittings for a boiler shop 

The pipes forming the rungs are 1 in. 
in diameter. In the making of the ladders 
illustrated, sixteen 114 in. by 1 in., brass tees 
and eight’ 3¢-in. bolts, one for each rung, 
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were used in each ladder. The parts were 
hinged at the top and pointed irons were 
fitted in the lower ends as shown. A chain is 
used between the parts to keep them from 
spreading. 

While this ladder is very heavy, yet for 
the usage to which it will be subjected the 
construction is most desirable and at the 
same time inexpensive.—JoserH K. Loc. 


Three Plates and Three Color Screens 
Used in New Color Photography 


i a recent patent on color photography 
there is brought out a process whereby 
three sensitive plates are placed together 
in such a way that the color screens in 
in them produce the desired effect on the 
plate. 

To obtain 29 
these results it 
is necessary to 


RED COLOR-ScREEN 


have all plates 
that are used 
in sets, sensi- 
tized at the 
same time, so 
that they will 
age the same 
and have the 


(EN SENSITIVE COAT 
GRRIER 


YELLOW covon-scREEN| 
LUE sexsmTVE COATING. 
GRRIER GLASS: 


Arrangement of plates in 
pack to record natural colors 


same emulsion, 

The ordinary dry plate is sensitive to the 
blue rays. In making up the sets green- 
‘ive plates must be used, which are 
sensitized with a chemical dye. A batch of 
these plates is divided into two parts, the 
first portion being coated on the back with 
opaque substance and allowed to dry, after 
which they are treated for rendering them 
red-sensitive. In the meantime, the second 
portion of the plates, which are already 
green-sensitive, are superficially coated 
with a temporary green, Then they are 
assembled to form a plate pack, and if 
desired, a blue-sensitive is combined with 
them. By securing these together they 
make a unit which may be exposed in any 
desired manner. After exposure the plates 
are separated, developed and fixed. 

‘The chemical dye which gives a plate 
sensitiveness for a given color may be 
termed a color-sensitized agent and the 
plate a dye-sensitized plate. The green- 
sensitizing agent is preferably included in 
the original emulsion. The_ illustration 
shows the sensitive plates and their arrange- 
ment in a pack to record the natural colors 
as the rays fall upon them successively 
from the camera-lens. 


Amateur - 
Electrician 


Applying Insulation to Splices 
Made in Electric Wires 


comply with the rules of the American 

Institute of Electrical Engineers, it is 
necessary to apply a rubber coating over a 
soldered joint in a wii One of the best 
methods of doing this is to lay on the 
rubber over the splice before it begins to 
cool from the soldering operation. The 
thickness of the coating depends on the 
amount of voltage carried in the line. 
Cover the rubber insulation immediately 
with friction tape, drawing it tight, while 
putting on a sufficient number of layers to 
stand the wear. 

To make a neat covering, cut the friction 
tape into narrow strips, less than in. 
wide, and a smoother joint will be the 
result after the wrapping. If this is done 
neatly and drawn tight enough there will be 
a noticeable bulge in the joint. This can 
be easily wrapped with a cord—silk if the 
case calls for it—then given a coat of 
shellac. If the proper color cord or silk is 
selected a joint that cannot be easily 
detected results. 


A Simple and Easily Made Electric 
Battery Motor 


SIMPLE and easily made motor that 

will run at high speed with two or 
three cells of dry battery, or on an alternat- 
ing current with a transformer, is shown in 
the illustration. While this motor can be 
made in any size that will appeal to the 
experimenter, only one dimensioned draw- 
ing is given. Procure two hexagon-head 
bolts, A, 214 in. long and 14 in. in 
diameter under the head, also some thin 
hard fiber tubing 34 in. inside diameter 
to slip over the bolts. Cut two pieces B, 
each 2 in. long, and fit on heads or washers, 
C, about 7% in. in diameter, leaving 14 in. 
of the tubing projecting at the threaded 
end. This forms the spools for the magnets. 


‘And Wireless Operator 


Wind the spools with No. 22 or No. 24 
magnet wire in the usual manner having 
the inside as well as the outside ends come 
out at the back end of the magnet. 

The soft iron standard D is about 3 in. 
high, 14 in. wide and 1 in. thick and bent 
L-shaped at the lower end to form a foot by 
which it is screwed to the base. In the 
standard are drilled three holes. Two of 
these are of the same size to allow the ends 
of the bolts or magnet core to enter and 
project on the outside for the nuts, which 
hold the back ends of the coils in position. 
The third hole is located centrally between 


Universal motor that will run on a battery 


current or reduced alternating current 


the other two to accommodate the shaft. 
The same number of holes and in the same 
position must be drilled in the brass yoke 
for supporting the front ends of the 
magnets and the front bearing. This brass 
yoke may be a flat strip about 4 in. 
wide and of a length to cover the front 
ends of the coils. When the bolts are put 
through the magnets the protruding ends 
of the fiber tube will butt up against the 
back standard and all parts will be held 
securely in place. 

The armature poles F consist of soft 
iron buttons about 5¢ in. in diameter and 14 
in. thick, connected by a strip of brass 34 
in. wide, having a hub in the center for 
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fastening it to the shaft. The balance 
wheel may be made to suit the fancy of the 
builder. 

Before assembling the parts, a commuta- 
tor must be made and slipped on the shaft 
back of the standard or between the up- 
right and end support. As it is necessary 
to have a break in the current for a short 


a 


COMMUTATOR 
— iter 


‘9RING 


‘The parts and their assembly for the 
construction of the universal motor 


period a part of the commutator must be 
insulated from the shaft. This is ac- 
complished by making a base G cut from 
a hard fiber rod which is drilled to slip in 
the shaft. A brass tube having an inside 
diameter to fit on the fiber rod is filed as 
shown at H, and when assembled it appears 
as shown in the illustration on page 147. 

The brush-holder for making contact on 
the commutator is constructed as shown 
at J. The base is made of hard rubber, or 
fiber 134 in. long and 14 in. thick. One end 
is rounded and drilled to slip over the core 
or lower bolt between the standard D and 
the magnet end C. The thin brass spring 
makes contact with the metal strips on the 
commutator as it revolves. 

Both inside and outside ends of each coil 
are brought down through the base in 
rubber tubes. The inside ends of coils are 
soldered together. One outside end is 
connected with the iron standard D, and the 
other outside end with a binding post. The 
remaining binding post is connected with 
the spring on the brush-holder—W.E. Day. 
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Rebuilding Worn-Out Dry 
Battery Cells 


'HE most difficult part of rebuilding 
dry cells in quantity is the removal of 
the contents, which consists of peroxide of 
manganese and carbon powder tightly 
compressed and covered with pitch. Strike 
the pitch a sharp blow with a hammer to 
break it; then dig it out with a pointed 
tool like that of a screwdriver. Save the 
pitch as sand in separate receptacles. 
The compressed oxide and carbon are 
also difficult to remove. About the only 
quick method is to use a twist drill 5% in. 
in diameter, placed in the chuck of a lathe. 
By pressing the zinc-cylinder of the cell 
‘on the drill and boring several holes in the 
compressed material to within 4 in. of 
the bottom, you will break it up so that 
all of the compound can be readily removed. 
Save the borings and the crumbled mass. 
If a small portion is left at the bottom it 
may be e: ily removed with the aid of a 
screwdriver. The material removed is 
spread out to dry and any lumps found 
are crushed. The exposure of this material 
ina thin layer not only permits the moisture 
to evaporate, but brings about a certain 
amount of reoxidation of the spent 
manganese dioxide. As soon as the ma- 
terial has become dry it must be heated to 
a moderate temperature—about goo deg. F. 
will answer, but not to a bright red, as 
this will drive off some of the oxygen, 
every bit of which is needed in the renewed 
cell to act as a depolarizer. During the 
heating, which may be readily done in a 
stout iron pan, it must be well irdcred. This 


the exciting salts used in the original cell. 
The heated material must then be spread 


out and exposed to the air to cool. When 
cold it is ready to be mixed with the 
exciting salts and repacked in the original 
zinc-cylinders. 

Almost all the cylinders may be used 
again after being soaked with hot water 
for about 1 hour or more. The soaking 
will loosen the original paper lining and it 
can be easily removed with a pointed tool 
inserted between the cylinder and the 
lining. Finally clean out the interior with 
a stiff brush and wet sand, or with a wire 
brush. When the cylinders are aired they 
are ready for re-filling. Some of the 
cylinders will be used up and unfit for use 
again. These may be dissolved in hydro- 
chloric acid to form a strong solution of 


Popular Science Monthly 


chloride of zinc, which is required to make 
up the exciting mixture. In preparing 
chloride of zinc, the scrap-zine should be 
placed in a large stoneware crock and 3 or 
4 Ib. of commercial hydrochloric acid 
poured over it. This must be done out- 
doors, because the hydrogen gas that is 
given off is harmful to breathe, and also 
inflammable. A great heat is generated 
and the liquid may boil up and make it 
run over the top of the crock. A small 
quantity of cold water may be poured in 
to lessen the chemical action without 
detriment to the resulting product, which 
should be left until quite cold before using. 
It is very important that this solution 
should contain no free hydrochloric acid, 
because its introduction into the made-up 
cell would cause chemical action, and the 
cell would soon be destroyed. Any trace 
of free acid is readily dispersed by adding a 
small quantity of chloride of ammonium 
in powder form and stirring the 
effusing ceases. By this method a small 


quantity of chloride of ammonium may be 
As soon as the 


introduced without harm. 
solution of chloride of zi 
be strained through a piece of damp muslin 
to free it from dirt, paper chips and other 
matter, and then filtered through a tuft 
of cotton pressed in the neck of a glass 
funnel. This will free the solution of any 
fine iron-deposit or lead that mi 
been in the zinc, thus aiding the effici 
of the re-made cell. solution should 
test 32 deg. Baume. 
chloride of ammonium in the c1 
is then dissolved in the chloride of zinc. 
Filtered or distilled water is then added 
and the mixture stirred well and tested to 
register 32 deg. Baume. The solution is 
then ready for use. 

The carbon-rods and the brass binding- 
posts and screws must be cleaned and the 
zinc-cylinder lined with a double thickness 
of blotting-paper, or blotting-board, cut so 
as to leave a margin of about 34 in. at the 
top where it is turned over on the outside. 
Cut some circular pieces of cardboard, or 
heavy blotting-board, so that they will fit 
tightly into the interior of the blotting 
paper. Press three or four of these down 
into the bottom of the blotting-paper 
lining inside of the zinc-cylinder. It is then 
ready for filling. Just before putting in the 
mixture pour in some of the chloride solu- 
tion so as to wet the paper all over, drain 
it and place the zinc upside-down to drain 
off the excess liq This takes about 
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20 minutes, for the paper must not be over 
wet. Then place upon a smooth board 
about 114 Ib. of the carbon and manganese 
powder that has been treated. Add about 
3 oz. of the chloride of zinc and chloride of 
ammonium solution and mix well so that 
it will hold together when gripped in the 
hand. It must not be very wet or it will 
not give the proper amperage. The right 
consistency is very important. Pour some 
of the carbon mixture into the paper-lined 
zinc-cylinder and ram it down hard; insert 
‘one of the carbon rods, adjust it centrally, 
then pack some of the mixture around it 
and ram it down tight with a suitable strip 
of wood, hammering it in with a wood 
mallet. The carbon rod must be tapped 
down occasionally to prevent it from lifting. 

The tighter the mixture is packed the 
greater will be the amperage when finished. 

Cut off the outside edges of the blotting 
paper and fold the top of it inwards toward 
the carbon-rod, press it down and see that 
none of the carbon mixture makes contact. 
between the zine and the carbon-rod. This 
essential as the connection would short 
circuit the cell, Place all the binding 
screws in position, test the cell with a 
suitable battery ammeter and see that the 
screws of the carbons are tightly fitted. It 
should give a current of 15 to 22 amperes. 

Dry the sand and pack some of it over 
the top; then melt the tar and pour it on 
the sand to completely fill the cell to the 
top. These made-over cells will give an 
excellent working current for a considerable 
length of time. 


Method of Insulating Secondary ‘‘Pies”” 
in Transformers 


I most text-books on the construction 
of transformers, it is customary to 
advise the insulating of the “pies” or 
sections in the secondary winding by means 
of long strips of empire cloth, wound over 
and over through the center holes of the 
sections. This requires a good deal of 
work on the part of the constructor. 

While overhauling a transformer, the 
writer tried out a somewhat novel method. 
The core was insulated in the usual manner, 
with a number of layers of empire cloth, 
but the “‘pies,” instead of being wound with 
strips of empire cloth, simply had round 
disks of empire cloth, of double thickness, 
between each pair of sections. This gave 
fully as good insulation, and made access to 
the different sections easier. 
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Steadying the Voltage of a Dynamo 
Driven by Gasoline Engine 


‘HIS problem has been solved in various 

ways. We are all familiar with the 
storage-battery system, and being ac- 
quainted with this system, realize its ex- 
pense. If a gas or gasoline engine is to be 
used to drive a 
dynamo, some 
provision must 
be made to 
steady the speed 
of the dynamo. 


Gest iron 
Aiy-whee! 


Driving pulley 


Bronze bushing 


2° Wrought iron pipe-7~ 


A spiral spring in flywheel 
hub on an armature shaft to 
prevent flickering of lights 


Every time the engine ex- 

odes, there is a momentary 
increase in the speed of 
the dynamo, causing a fluctuation of 
voltage, and a flicker of the lamps. Special 
engines with extra heavy fly-wheels have 
been built for this purpose, which give 
fair results, provided that the armature 
of the dynamo has a large moment of 
inertia. Ifa flywheel is put on the dynamo, 
the voltage fluctuation is lessened, but this 
induces belt slipping, and hence loss of 
power. Specially built electric lighting 
engines are expensive, and for small plants 
of from one-half to two or three kilowatts 
give but little satisfaction. 

The writer has obtained satisfactory re- 
sults in a one-kilowatt plant by using the 
spring flywheel arrangement shown in the 
diagram. The belt from the engine drives 
the pulley on the flywheel which is fastened 
to the pipe. The pipe in turn twists the 
end of the helical spring. The other end 
of the spring is fastened to the flywheel. 
In this way the impulses from the engine 
are spread over a longer interval, and the 
tendency is for the dynamo to run at a 
constant speed. The whole spring is 
packed in grease, so that there is but little 
loss of power from friction. Belt slipping 
is avoided by the freedom of motion of the 
pulley and pipe. The momentum of the 
dynamo flywheel tends to keep the speed 
of the dynamo constant while the engine 
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is slowing down on the compression 
stroke, and likewise while the engine is 
on the power stroke, the spring operating 
as an elastic medium between the driving 
pulley and the flywheel. 

The spring must be made of steel of 
exceptionally good quality, on account of 
the rough usage to which it will be exposed. 
I used a No. 10-gage spring steel wire. 
‘This wire was made up into the form of 
a coil spring and then tempered. A spring 
was tried which was made of spring steel 
which had been tempered before it was 
made into the spring. This spring lasted 
but a few hours, after which time it was 
distorted beyond usefulness. 

The results with the spring were com- 
pared with those without the spring, by 
first running the machine with the pipe 
clamped fast to the flywheel spindle, and 
then running the machine with the spring 
free to operate. In the first case there was 
a variation of between three and four volts 
upon each explosion of the engine; in the 
second case this variation was reduced to 
less than one volt, the plant operating at 
110 volts. The power losses arising from 
this arrangement were negligible. 


Increasing the Voltage of a 
Dry Battery 

FTEN a battery of dry cells will fall in 

voltage or become reduced in pressure 
because some of the cells have polarized, 
consequently the 
current is not 
sufficient to 
operate the ig- 
nition of an en- 
gine or to per- 
form its duty. 
Such an occur- 
rence is likely to 
prove very an- 
noying. In 
emergency cases 
the voltage can 
be increased 
temporarily by 


A good cell cut in half tating a good 


to Produce more voltage cell from the set, 


cutting it in half and then making the 
connections as shown. Slip the container 
out of its casing to make the cut and 
connections, then put the two parts back 
so that the cell will have the same appear- 
ance as before. This reduces the ampere 
hours, but it bridges over the difficulty. 
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Keyless Lamp Socket for Switching 
Electric Currents 


‘HE well known key socket for electric 

lamps requires at least thirty separate 

and distinct pieces, the assembling of which 

is an important item in estimating the cost 
of production, 

Anew socket has been devised which may 

be made of less than half the usual number 
of parts. Instead of having a key the 
bulb itself serves to switch the current on 
and off. 
Pushing the bulb inward about a quarter 
of an inch causes a spring finger to snap i 
to contact to connect one side of the circuit, 
while the central contact point of the lamp 
is caused to engage with the terminal of 
the other side of the circuit, thus turning 
on the current without a push button or 
switch lever. 

In order to cut off the light, the lamp is 
drawn back so 
as to sever the 
connection 
theact of pus! 
ing in or dra 
ingout the bulb 
being far less 
injurious to the 
threaded end 


to the fixtures, 
than the tur 
ing operation 
of the key. 
The drawing shows the socket made of 
two parts, the lower end, which is threaded 
to receive the lamp, being adapted to slide 
within the upper portion that is attached to 
the fixture. An upwardly-projecting spring 
finger, the lower end of which is attached to 
the inside of the lower shell, has its V- 
shaped upper end normally resting within 
a recess formed through the insulating 
material, so that when the bulb is pushed 
upward the V-shaped end is caused to 
snap over and engage with one terminal, 
while a spring finger on the opposite side of 
the insulating block contacts with the 
central terminal of the bulb. 
It will be observed that by this arrange- 
ment both terminals are out of the circuit 
. when the electricity is cut off. By loosen- 
ing the two screws which hold the shells 
together the entire working parts may be 
withdrawn, together with the insulating 
block, affording a convenient and readily 
accessible means for attaching or repairing 
the wires.—J. §. ZERBE. 


A part turn of the socket 
ewitches the current on or off 


of thesocket,or | 
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Curious Circuit for Audion On a 
Wireless Set 


T has often been said that it is not 
possible to use an audion bulb in con- 
nection with a simple double slide tuner. 
But experiment has proved that a 
hook-up may be tuned very closely 


an snillon bulb fa'con: 


Diagram 
“==” nection with a ‘sep double slide tuner 


ad 
and accurately, the strength of signals from 
all stations being much greater than when 
the same audion is used with a receiving 
transformer. On a single-wire aerial 50 ft. 
high and 150 ft. long, the time signals from 
Arlington were received over 500 miles 
under all weather conditions. As will be 
recognized by those familiar with vacuum 
bulb circuits, the arrangement shown is 
very different from the normal arrange- 
ments on the usual wireless set. 


Conversion of Kilometers to Nau- 
tical and Statute Miles 


TRELESS telegraph transmission dis- 
tances are often stated in kilometers, 
nautical miles or statute miles. To convert 
the number of kilometers to nautical miles, 
multiply by fifty-four and point off two 
decimal places. To convert from kilometers 
to statute miles, multiply by sixty-two and 
point off two places. If the distance is 
given in statute (or land) miles and you 
want it expressed in kilometers, multiply 
the number of miles by 161 and point off 
two decimal places. 


An Experimental Wireless Aerial 
Made of Zither Strings 


ILE experimenting with several dif- 

ferent types of novel aerials I found 

that by connecting together all the strings 

of a zither and substituting it for the aerial 

with an inductive coupler, fixed condenser, 

icon detector and a pair of 2000-ohm 

telephones, I could hear a number of local 
stations very clearly.—H. Drose. 
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The Effect of Electricity and Music 
on the Human Organism 


HE effect of music upon the human 

organism, whether calming, exciting 
or otherwise, can be reproduced in a re- 
markable manner by means of electric 
currents, Dr. M. Dupont is responsible 
for much of the successful research in this 
direction and has obtained results that 
are not only interesting but of probable 
educational and medicinal value. | Music 
consists of sound vibrations at certain regu- 
lar intervals. For a high note the vibrations 
are very rapid, while for a low note they 
are slower. To produce musical effects by 
electricity the alternating current is em- 
ployed, made up of periods, the frequency 
of which corresponds with the number of 
vibrations of the sound; that is to say, 
with the pitch. Upon passing the alternat” 
ing current through the body in the form 
of a mild shock an effect is produced similar 
to the physical thrill of appreciation for a 
musical performance—H. J. Gray. 


To Prevent the Ears from Perspiring 
When Using Telephones 


‘O doubt the wireless operator has often 

had the annoying experience of per- 
spiring ears. This inconvenience can be 
easily overcome in the following manner: 
Take a small piece of paper slightly larger 
than the receiver and place it between 
the receiver and the ear. I have found 
this to stop all Bergpiration” without im- 
pairing the hearing.—W. T. Derr. 


A Rain Alarm Made of a Broken 
Electric Globe 
‘OW often the rain pours into a window 
at night and we know nothing of it 
until we awake and find the floor and carpet 
damaged! This can be avoided by installing 
a simple rain alarm which will ring an 


‘The electric lamp socket on a wood base 
and the connections with the binding posts 


electric bell. To construct such an alarm 
proceed as follows: Remove the upper 
part of a carbon filament lamp by winding 
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a piece of cotton string around the lamp 
just above where the platinum wires come 
through the stem. Saturate the string 
with kerosene, applying a lighted match, 
and, while the glass is hot, dip it into water. 


Wiring diagram showing the alarm gage in- 
stalled in a battery circuit for ringing bell 
Screw the lamp into a porcelain receptacle 
mounted on a board. Make connections 
with a bell and two dry cells, as shown. 
Then place the lamp outside the window 
and fill almost to the platinum tips with 
dilute sulphuric acid. When a few drops 
of rain fall into the lamp, the solution, which 
is a good conductor, will cover the platinum 
tips and form a circuit, and thus ring the 
bell. The switch should be put near the 
bed where it can be turned on and off 

conveniently —W. WARTHEN. 


Mounting Tinfoil on Glass Con- 
denser Plates 


OOD shellac for fastening the foil 

to the glass in transmitting condensers 
may be made by dissolving as much pow- 
dered rosin as possible in 1 oz. of turpentine 
and thinning the mixture by the addition of 
¥% oz. of alcohol. Only a very small 
amount of rosin will be needed. 

About three drops of shellac should be 
put in the center of the surface of the glass 
and rubbed around well. Place the foil on 
the glass and roll it fast with a photo- 
graphic print roller. The foil must be 
placed on at once as the mixture dries . 
quickly. When this varnish is used the 
plates may either be stacked or made into 
an open rack condenser. If plain turpen- 
tine is used the foil will not stick so well 
and consequently the plates must always 
be stacked.—Samuet W. Horr. 
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How Germany’s Secret Service Wireless 
Stations Are Being Weeded Out 


'HAT there are secret service wireless 

stations of Germany in and about our 
Jarge cities and important harbors, there is 
not the slightest doubt. At the time the 
merchant submarine “Bremen” was to 
arrive from Germany, it will be remem- 
bered, German agents prepared moorings 
for her at New London, Connecticut. 
Neither the Government wireless stations 
nor our commercial stations received any 
communications from this submarine. Evi- 
dently, secret stations, whose m« we 
could not hear, must have kept in touch 
with her. 

These stations, we can rest assured, have 
not dismantled, but are working now. 
They await only the opportunity to report 
the sailing of a Europe-bound ship to a sub- 
marine waiting offshore. Unquestionably, 
such a menace must be weeded out. Our 
Government has not been idle. According 
to reliable information, it has already 
located several of these stations. The 
problem is not an easy one, and is one 
ly of wireless engineering. 
iam Dubilier, one of our most 
prominent experts, believes that the Ger- 
mans manage to keep their antennas con- 
cealed by stringing them inside high non- 
metallic structures; as, for instance, a 
hollow wooden flagpole. ugh but 
one wire could be strung inside a fi 
pole, what would be lost in antenna 
efficiency could be partly compensated 
for by the increased power of the station. 
Of course, these spies would not be 
compelled to use an aerial at all. They 


153 


could use a close circuit system having two 
grounds. But this is not likely. The 
other method is more efficient and lends 
itself to better selectivity. 

From the antenna concealed in the flag- 
pole, the spies could run the aerial lead 
directly through the roof and into the 
garret of the building, without exposing it. 
These instruments, we can take it for 
granted, are the best that German money 
can buy. The operators obtain their 
unusual selectivity probably by the use of 
a double heterodyne or ultra-ultra system. 
That is, they superimpose a number of 
oscillation circuits one upon the other 
between the exciting transformer and the 
aerial and ground connections. The various 
ways in which each of these many circuits 
can be tuned are almost unlimited. The 
waves such a system would send out could 
be efficiently received only by a receiving 
system of similarly complex configuration, 
The usual station which has not these 
superim ‘ircuits could not receive 
the signals distinctly. 

‘These facts give some idea of the task 
our wireless engineers are up against. 
First, they must obtain a circuit which will 
receive these secret signals—a most difficult 
task which would involve the finding of 
the exact number of the superimposed 

circuits and the exact configurations! 

Second, they must locate the stations with 

some sort s 

type of circuit. 

these finde 
that explained in a previous article on 
the direction-finder, on page 232 of the 
1917 issue of the PoruLar 
Monruty. 


‘The Germans conceal their aerial in the hollow of the flag pole. 


can be received only by submarines and 


‘other stations fitted out like themselves 
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Electric Experimenting Table Made 
from an Old Commode 


N old commode such as is very often 
discarded or sold for little or nothing 
can be very easily and cheaply transformed 
into a high class electrical experimenting 
workbench in the following manner. First 
procure a nice smooth board and nail it 
firmly to the two uprights 4, which are 
found on nearly all old commodes. This 
forms the switchboard B, upon which 
all switches, rheostats, meters, etc., can be 
conveniently mounted. 

In the accompanying drawing, a very 
convenient arrangement is shown. The 
dry cells, storage battery, or transformer is 
placed in the little cupboard C, at the 
bottom of the stand, from whence the two 
wires lead to the switchboard and are there 
connected as the user may see fit. All the 
wires are run behind the two uprights 4, 
so as to make all the wiring invisible, 
which adds much in neatness. 

The terminals for connecting motors and 
other experimental apparatus are pla 
upon the little back board D. Old battery 
binding posts may be used for this purpose. 


‘A board placed on the towel hanger sup- 
ports of a commode for an instrument board 


Each terminal is operated by a switch on 
the board so that it is not necessary to 
disconnect a wire in order to shut off the 
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current. It is also very convenient to have 
one of the terminals connected in series 
with a rheostat E, so that the quantity of 


All instruments and tools may be kept in 
the drawers while the top is used for a table 


current can be regulated. A ground con- 
nection F might also prove handy for 
various experiments. 

A call bell G and small electric light_H 
can also be mounted on the board. For 
anyone possessing a wireless telegraph set, 
this stand is doubly convenient, as the 
aerial switch can be placed on the board 
and the instruments mounted directly on 
the top of the stand, if desired. Innumer- 
able other connections and uses will readily 
present themselves, depending on the 
apparatus possessed. 

Tools and instruments can be kept in 
the drawers I and thus be always handy 
and out of the way. A small hand vise 
can be fastened on the stand if needed. 
The principal advantage of it all is that 
everything is conveniently contained in 
one unit—J. Epwarp WuiITE. 


Panels Made Out of Rubber Storage 
Cells for Radio Apparatus 


'N making panel facings for loose couplers 
or cabinet sets cut up an old hard rubber 
storage-battery case and use it for the 
switch-panel facing. When drilling be care- 
ful not to apply too much pressure. A plane 
may be used on this material if great care is, 
taken; but it is very brittle and will break 
ily. It may be polished with sandpaper. 
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Japan’s Commercial System of 
Wireless Telephony 


LTHOUGH it is not generally realized, 
Japan has been one of the most 
diligent countries in making wireless tele- 
phony a commercial possibility. The “T- 
Y-K” radiophone system which the Japa- 
nese have developed is unusual in simplicity 
and compactness. It contains no very 
intricate circuits, nor does it use a delicate 
air-sealed spark-gap, as in other telephone 
systems. The few adjustments that are 
necessary can be made by almost anybody, 
and the spark-gap will work while exposed 
to the air, without deterioration. These 
facts have made the system so practical 
that Japan has already established wireless 
communication between her important 
islands by means of it. 

The spark-gap electrodes are made of 
oxide of iron, brass, aluminum, and similar 
materials which are practically indestruc- 
tible. The electrode surfaces are small and 
are placed nearly 
touching each other, 
so that the sparl 
producing potential 
canbecomparatively 
Jow. Thus, the yolt- 
age of the exciting 
generator is slightly 
more tlian one hun- 
dred, though as 
much as five hun- 
dred volts have often 
been used. As soon 
as a potential is pro- 
duced across the 
gap, an. oscillating 
circuit that is 
coupled to the gap 
becomes simultane- 
ously charged. Once 
a spark jumps across 
the gap, the natural 
tendency of both the 
inductance and the 
capacity of the oscil- 
lating circuit is to send a current from one 
to the other. The result is that each is 
rapidly charged and discharged, the current 
crossing the gap at a rate of about 120,000 
times a second, producing one spark with 
every surging. The surgings in the primary 
circuit are then induced in the aerial and 
microphone circuit which is coupled to i 
The result is that the aerial radiates its 
wireless waves, which are modulated by 
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talking into the microphone transmitter. 

But all this depends upon the formation 
of a first spark which will release the charge 
of the oscillating circuit. 


The. resistance 


Diagram of connections: The transmitting 
system uses an air-exposed spark gap. A 
crystal detector system is used for receiving 


between the two electrodes—caused by the 
insulating layers of air and of the oxide 
formed on the electrodes—ordinarily_pre- 
vents thi So_an equilibrator is used for 
temporarily raising the potential in the 

rk-gap circuit. The equilibrator con- 
sists of a strong electromagnet which, just 
as soon as a current begins to build up in it, 
cts the armature of a circuit-breaker, 
The circuit-breaker is sharply opened, and 
the inductance discharges at high potential, 
supplying the necessary poten: cross the 
spark-gap. 

Since the equilibrator works auto- 
matically, only the simple adjustments of 
the oscillating circuits require attention. 
The waves the system sends out, being of 
relatively low frequency, can be received by 
the ordinary crystal detector. Using it, a 
maximum range of thirty to forty miles has 
been obtained. 


A Crystal Detector Holder for 
Wireless Apparatus 


SIMPLE clip to hold the mineral con- 
sists of a straight piece of brass sheet- 

ing with a U-shaped piece of spring brass 
soldered on at one end. Another and 
better device for holding the mineral is a 
reflector from an old tubular flashlight 
of the larger size. Clean off the enamel and 
polish up the brass. Fit a piece of wood into 
the socket and drill a hole in it for a ma- 
chine screw which passes through into the 
base of the detector. A large brass washer 
will be required under the head of the 
machine screw. Drill and tap out three 
holes through the side of the cup for the set 
screws which clamp the mineral. The cup 
will hold odd-shaped minerals of various 
sizes and can be turned around at will. 
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A Trussed Aerial Spreader 
for Long Wires 


LIGHT and strong spreader is very 
desirable when the aerial reaches over 
200 ft. in length. While bamboo answers 


the purpose for spreaders shorter than 6 ft., 
it does not do for longer ones. 


A light frame trussed so that it will 
‘be strong enough to hold a large aerial 


A truss-built spreader fills the conditions 
admirably. Select two straight-grained 
pieces of spruce 9 ft. 3 in. long, by 1 in. 
square and two braces 6 in. long by 1 in. 
square. The pieces are assembled as 
shown in Fig. 1, The detail showing how 
the braces are fastened to the spreader- 
piece on the side where the aerial wires are 
attached is seen in Fi The other ends 
of the braces are 
screws. The rope-bri 
from each end, to equalize the strain, as 
shown in Fig. 3. The arrows denote the 
line of strain. ‘A spreader built with these 
dimensions is sufficiently large for an aerial 
300 ft. in length —E. R. Tuomas. 


Position of Wireless Waves Passing 
Over Land 


WHEN radio waves travel along the 
surface of the sea, or of any other 


good conductor, their fronts stand up 
nearly vertically. When they pass across 
stretches of poorly-conducting earth, how- 
ever, the tops tend to gain and the whole 
wave-front tips forward in the direction of 
motion. Resulting currents in the surface 
of the earth cause resistance losses, and the 
waves rapidly become weaker. | This is 
why it is more difficult to send wireless 
signals over ground than over salt water. 
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Cloudy Days Best for Wireless 
Wave Signals 

EASUREMENTS made at the Uni- 

versity of North Dakota showed 
that on the night following a cloudy day 
signals were received much more clearly 
than on nights following days of bright 
sunlight. It appeared that the cloudiness 
was most effective when it covered the 
territory lying between the sending and 
receiving stations. 


Improving the Tone of a Test Buzzer 
Used on Wireless Detector 
‘HE tone of a buzzer used in finding a 
sensitive spot on the crystal detector 
can be made high-pitched by inserting a 
piece of paper, folded four times, between 
the contact spring and the bar next to the 
magnet. Also insert a folded piece between 
the cone of the first coil and the bar. 


Simple Construction of a 
Rotary-Gap Disk 
i the accompanying illustration is shown 
‘a new type of rotary-gap disk which will 
give unusually good results. It is very 
easy to construct. First procure a piece of 
\-in. sheet fiber and cut out a disk 9 in. 
in diameter. With a 4-in. radius draw a 
circle on this and divide it off into 8 equal 


ape 
Holes in a fiber disk to allow the spark to 
jump between the electrodes as it turns 


parts. Drill holes on these marks slightly 
larger than the gap-electrodes and drill a 
hole in the center for the shaft. Mount the 
disk on a motor in the usual way with a set- 
screw or clamp, and mount a stationary 
gap as shown at 4. Every time a hole is 
passed, the gap is permitted to spark. 
More holes can be added if desired, 
depending on the speed of the motor. 


The Construction of a Magnetic Break Key 


With it the lightest kind of a 
Morse key may be used for sending 


By T. Lambert 


HE average experimenter's ‘‘break 
| key" consists of a number of springs, 
contacts, etc., which are attached to 
his regular transmitting key in a clumsy 
manner. To send clearly a code with key 
contacts 14 in, apart is next to impossible. 
With the relay-key described herein it is 
possible to use the lightest kind of a Morse 
ey for sending, since 
all the clumsy con- 
tacts of the breaks 
are on the heavier 
magnetic key. Fur- 
ther, no heavy cur- 
rent is handled by the 
small key and thereby 
arcing and sticking 
are eliminated. 

A key as described 
has been in use in my 
amateur station for 
some time and has 
never given any trou- 
ble in holding the 
detector-adjustment, 


to the ground through the last mentioned 
contacts on the key. Some stray current 
may find its way into the receiver but will 
not damage either telephones or detector 
because they are amply protected by the 
other contacts. There is absolutely no 
danger of shock as all receiving apparatus is 
on the grounded side of theoscillation-trans- 

former. The magnet 
cores are shown at C. 
A good grade of soft 
iron should be used, 
as it is less liable to 
hold residual magnet- 
ism. The cores are 
threaded to fit the end 
pieces snugly. The 
windings can be made 
directly on the cores 
after a layer of tape 
is placed, but it is 
preferable for ease in 
winding to turn out 
two bobbins on a 
lathe, as shown at D, 


even with the most 
sensitive minerals, 
such as galena and 
cerusite. 

The completed in- 
strument is shown in 
the illustration. Four 
spring-contacts are 
employed, besides the 
alternating current 
break. The pair at 
the right disconnect 
the detector from 
receiver when 
One of 
contacts at 
the left shorts the 
telephones while the 


id wind on them. 
number 20 D. C. 
« wire and wind on 
eight or ten layers, 
placing a heavy sheet 
of paper between the 
layers. On the final 
layer glue a thin piece 
of ebonite to give it 
a finished appearance. 

‘Thebrasscrosspiece 
which holds the screw 
for adjustment of the 
tension of the spring E 
(page 159) is shown at 
F. The piece G is of 
hard rubber and sup- 
ports the stationary 


other one grounds the 
entire receiver while 
sending. It will be 
seen from diagram B that the receiving- 
tuner’s primary is placed in series in 
the ground-lead of the oscillation-trans- 
former. 

‘When sending, the high voltage currents 
from the transmitter pass directly across 


Four contact springs besides the A. C. break 
are employed in this magnetic break key 


primary contact as 
well as the yoke H for 
regulating the play of 
the key. It is attached to the top of the 
magnets with two machine-screws. The 
armature support is cut from 14-in. brass. 
The contact and crosspiece holes are best 
located after it has been set up on its 
pivot J. This is also of brass, cut to the 
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dimensions shown. The easiest way to 
construct the pivot is to place the arma- 
ture in the position it will occupy when 
completed, and then drill a 1/16-in. hole 
through both pieces and insert a piece 
of steel rod of that size. The armature 
itself is shown at K. This is of soft 
ion on cal 


‘A—Detail of the break key base giving di- 
mensions for the locations of the parts 


iron and can be attached to the armature 
with one machine-screw. 

For supporting the contact-springs a 
hard rubber crosspiece, L, is employed. 
This is attached to the armature by a 
machine-screw. Holes are drilled in it to 
receive the machine-screws holding the 

hosphor-bronze springs, M, in place. A 
bres yoke is attached to the hard rubber 
crosspiece G, and holds the setscrew for 
adjusting the play of the armature. In 
the large end is drilled a hole of such size 
as to permit a 14/20 setscrew to pass with- 
out touching. Four smaller holes in the 
corners are used for attaching to the rubber 
piece. 

A brass strip is bent to the shapes shown 
at N and supports the contact-screws. 
These are ordinary 8/32 brass screws. The 
loop at the upper end of these supports 
provides an automatic lock nut to prevent 
the screws from turning when once set. 

For the contact-pieces 5/16 in. brass 
rods with dimes soldered on the ends are 
used. These are shown at 0. If one is 
willing to go to the expense he can have 
silver plugs made by a jeweler, but in 
actual practise it will be found that dimes, 
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when filed smooth on the faces, will carry 
all the current employed in most stations. 
The shorter contact has a threaded stud 
which screws into the armature. The other 
one is made adjustable by means of a 
setscrew in the hard rubber crosspiece. A 
good way to get the dimes together in the 
same plane is to set the brass shanks in 
their proper places and clamp the two 
dimes between them and then solder. On 
separating the pieces it will be found that 
they are in perfect alinement and meet 
exactly when the key is in use. 

The various parts are assembled on a 
wooden base of the dimensions shown at A. 
Heavy binding-posts are mounted as shown: 
in the drawing of the completed instrument 
and the connections from the moving 
springs brought down to them by flexible 
cord. The magnet-leads are brought to the 
posts in the rear and the main break- 
contacts to the side posts. The dotted 
es are the locations of the magnets and 
pivot. For setscrews, fillister head brass 
machine-screws, about 8/32 size may be 
used. 

The connection with the other apparatus 
isshown in B, The detector in this illustra- 
tion is shown at D and should be placed as 
close to the key as possible, since long 
leads have induced in them currents that 
are liable to throw the crystal out of 
adjustment and make the break-in useless. 
A battery of about ten volts should be used 
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‘B—The receiving tuner’s primary is placed 
in series in the oscillation-transformer 


on the magnets. Less would be sufficient 
but would not give the snappy action so 
much desired. 
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The contacts should be gone over 


frequently with very fine sandpaper, as a 
Poor contact is liable to cut down the 
efficiency of the receiver to no small extent. 
The left contact-screws are adjusted to 
touch the springs when the key is depressed 
while the right hand pair are to make 
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Loading Coil in Series with 
the Secondary 


EN a low resistance detector is 
used, it is a good plan to tune the 
secondary circuit by using a comparative- 
ly small inductance coil and a large con- 
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Detail of the parts that enter into the 
construction of the magnetic break key 


contact when the armature has come back, 
and to break the contact when it has been 
drawn to the magnets 

A little experience will make it possible 
to get an adjustment where there is no 
sparking at the contacts and no noise in 
the telephones. 

I doubt if anyone, after using a key such 
as described, will ever willingly go back to 
the old clumsy aerial switch. 


An Emergency Form for Winding 
Motor Fields 


RECENTLY my rotary spark-gap, 110: 
volt A. C, motor burned out one of 
its fields. As I was in a hurry to use it I 
tried a quick method of rewinding the coil 
by driving a series of nails into a wood 
face-plate on a small lathe and winding 
the wire on them. After winding the coil 
I bent the nails together so that the coil 
could be slipped off —Epwarp McCiure. 


denser, for then the current flow is a maxi- 


mum and the voltage is quite low. For 
high resistance detectors the reverse is 
true. Increased efficiency with such de- 
tectors as the audion can frequently be 
secured by inserting a loading coil in series 
with the secondary, and correspondingly 
reducing the capacity of the tuning con- 
denser. This applies the highest possible 
voltage to the grid. 


Effect of the Moon and Season on 
Wireless in the Tropics 


HILE stationed in the tropics for 

several years as a wireless operator, 
I observed that in the periods of a full 
moon, or thereabouts, the atmospheric 
interferences are slight and the ether seems 
to carry the wircless waves with less ab- 
sorption than when the moon is in its 
quarter periods, or thereabouts. With a 
full moon, and using the same receiving set, 
I could receive from stations that were © 
about 200 miles farther away than those 
which could be heard when the moon was 
in its first or last quarter. Also, during the 
winter months from about the first of 
December to April, there seemed to be bet- 
ter atmospheric conditions —J. M. Couen. 
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Magnetic Brake for a Wireless 
Rotary Gap 
HE radio experimenter who uses a 
rotary spark gap in connection with 
his sending apparatus is usually troubled 
with interference in his receiving set caused 


Mov. 
Eliminating the interference of inductive 
noises from the motor of a rotary gap 


by the inductive noises from the motor of 
the rotary gap, which if well balanced takes 
some time to come to a full stop. 

In the drawing, A represents the blade 
of a single pole, double throw, switch. The 
figures B and C are the two jaws of the 
switch. The figure D represents a rheostat 
by means of which the length of time nec- 
essary for the motor to come to a full stop 
may be regulated. At E and F are the 
fields and armature of a series-wound 
motor. 

The action is as follows: To start the 
motor, throw the blade A to contact C. 
When through sending, throw blade to con- 
tact B, which causes the current from the 
line to flow to one field through the rheostat 
D, and results in stopping the motor in two 
to three seconds. After the motor has 
stopped, disengage the switch blade from 
jaw B, otherwise a waste of current will 
result—Paut J. Horrman. 


Adjusting the Detector of a 
Receiving Set 


EN the crystal or other detector of 

a wireless telegraph receiver is ad- 
justed by the use of an ordinary buzzer set 
up near the instruments, it is often noted 
that the point of contact which gave loudest 
response to the buzzer is not that which is 
most sensitive for receiving signals from 
long distances. The most sensitive spots 
sometimes do not give loud sounds when 
the local buzzer is operated. 

This has been noted by many experi- 
menters who have electrolytic and crystal 
detectors in use side by side; generally the 
crystal will give the loudest signal when the 
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buzzer is worked, but the electrolytic will 
prove better for receiving from stations far 
away. This is because the character of the 
test impulses produced by the ordinary 
buzzer is quite different from the radio fre- 
quency-currents set up in the receiving 
aerial by the distant station. 

Ina patent (No. 1,176,925) issued during 
1916 to G. W, Pickard, there is shown a 
method of avoiding this difficulty. As in- 
dicated in the drawing here reproduced, a 
buzzer having armature A, contact B and 
magnet C is connected in series with bat- 
tery D and test key E. Across the vibrat- 
ing contact is shunted a high-frequency 
oscillating circuit comprising the condenser 
F and the inductance G. This last named 
element is coupled variably to the sec- 
ondary H of the receiving oscillation- 
transformer, which has the usual tuning 
condenser, detector, blocking condenser, 
telephones and potentiometer arranged as 
shown. The shunt oscillation circuit F, 
is adjusted to produce feebly damped 
groups of radio frequency-current corre- 
sponding to the wavelength most used at 
the receiver. 

When the buzzer is put into operation 
by pressing the key E, there are generated 
in the transformer secondary radio fre- 
quency-currents corresponding to those re- 
ceived in actual radio telegraphic practice. 
The groups produce tone signals, of the 
buzzer interruption-frequency, in the tele- 
phones. The loudness of these signals de- 
pends upon the coupling between the coil 


A 
/ “0. 


‘Diagram of connections for buzzer exciter 
which permits accurate setting of the crystal 


G and the secondary, and upon the true 
sensitiveness of the detector. By selecting 
the point of crystal which gives loudest 
responses to such excitation, when the buz- 
zer coupling is set to produce an intensity 
corresponding to that of the station which 
it is desired to receive, the operator may 
have entire confidence that his detector is 
properly prepared to do the best work. 


Transform Your Runabout 
into a One-Ton Truck 


D” you ever realize how much more pulling than 
carrying power your runabout or truck has? This 
principle is just as true of a motor vehicle as it is of a 


locomotive. What comparison is there between what 
a locomotive could carry and what it draws? 


A Martin Semi-Trailer attached to your runabout by means of a 
Martin Rocking Fifth Wheel makes a 1-ton truck capable of standing 
up at a speed of 20 miles an hour without any strain on the car's 
mechanism. Easily handled, backed and turned in narrow quarters. 


Martin Semi-Trailer $22 5 


With Fifth Wheel Complete, 1-Ton Capacity 


The Fifth Wheel rocks with a fore and aft motion, making it pos- 
sible for all six wheels to stay on the ground and for the load to adjust 
itself to the unevenness of the road, without any side sway nor any 
danger of tipping. 

Other equipment for heavier capacities up to 10 tons. 


Write for fall particulars 


Martin Rocking Fifth Wheel Co. 


81 Main St. Springfield, Mass. 
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A Hot Summer Task Made Easy and Cool 


The high cost and scarcity of servants make it im- 
perative that you simplify your laundry work. Do it the 
easy way—the cool way—the economical way—with a 


Western Electric 


Washer and Wringer 


‘When you experience the saving in labor and time, and 
particularly when you realize that the old way rubs the 
life out of the fabrics, you will find this machine an invest- 
ment that will soon pay for itself. 


In the Western Electric Washer the clothes are gently 
rocked back and forth through hot suds. Since there is 
no rubbing, the clothes do not wear or tear. And the cost 
of electricity for one week’s wash is only about 
three cents! The step-saving electric iron will 
complete the week’s work in quick time and with 
none of the discomforts of ironing the old way. 


If you efficient Home Mas 
fetal the Facts about this Labor 


Just write for Booklet No. 102-AT and we 
will tell you about our No-Cost Trial Plan. 


WESTERN ELECTRIC COMPANY 
INCORPORATED 


195 Broadway Houses in all 
New York, N.Y. Principal Cities 
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Our Real Reserves 


Grim war today drags whole 
nations in its wake. The organ- 
ized machinery of the govern- 
ment and the army and the navy 


in all their power cannot fight 
unaided. constitute onl; 
in small part the country's zeal 
forces. 


The bones and sinews of 
campaigns are supplied by our 
developed farms and speciali 
farm machinery; our highly or- 
ganized steel industry, factories 
and mines; our facilities of 
transportation and communica- 
tion. Railroads, telephone and 
telegraph systems link together 
an sp up the many activ- 
ities of the nation. 


One Policy 


But these material resources 
are not the whole. Back of each 
industry and activity there must 
be organizations of human be- 
ings, requiring years of patient 
training and actuated by the 


spirit of loyal service. 


This spirit and training for 
service in the common welfare 
constitutes above all else the 
real strength of a Republic and 
insures victory. Joining all the 
country’s resources is a fine 
spirit, a thorough training, a 
great, sustained concentration of 
real effort typified by the Bell 
Telephone System. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 
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Brine the trouble to light by bringing the light to the 
trouble, It’s when you have an Eveready DAYLO. 
Its rching rays let nothing escape them. You can 
use this portable electric light anywhere, with perfect 
safety—close to the carburettor, near an open gasoline 
tank, in a closet hung with flimsy garments or in a 
cellar full of es aping Eveready DAYLO cannot 
cause fire. 


Its abundant light is always at your instant command. 
nd because it is fitte Eveready 
TEN batter ed, econom 
and always dependable. 

Eveready DAYLOS are made styles, at prices from 75 cents 
up (in Canada 85 cents up) and sold by the better electrical, 
ing goods, hardware, drug and stationery stores everywhere. 


an Eveready DAYLO for your pocket, your traveling bag, your car 
) and your home. Get one today for your greater comfort and safety. 


wy! AMERIC: AN, eve READY WORKS 
Long land City” of National Carbon Co, Ine. New York 


CANADIAN sino AL CARBON CO., Limited, 
 Ontarie 


Bl) Deinit ask ora Hashlight” get am Bieready DAYLO 
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The light that says 
- There it is 
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American Institutions 
—Baseball and B.V.D. 
Ji as Baseball is the great 


American Game, so B.V.D. is 
the great American Under- 
wear. Itis made to fitthe American 
climate, the American figure and 
the American idea of personal 
efficiency through cool comfort. 


In our own modernly equipped cotton 
mills at Lexington, N.C., the fabr 
which these Loose-Fitting B.V, D. 
garments are made, is prod 
scientific manner from selected cc 
insure durability in wash and wear. 

In our own B.V.D. Fi 


h 


THE ]8)\V/D. COMPANY, NY. 
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Give Your Feet a Vacation This Summer 


Every day is vacation day for feet incased in stylish, comfortable K 
d and modish for office wear, smart and dressy for vacation and we 
and easy and comfortable for after-hours recreation, Women and children love to wear 


them around the home, in the park, everywhere. 


Keds 


mean pleasing comfort for all the family. 
The new styles are many and varied, but 
in all there are the same smart, attractive 
features—tops of soft, Aexible canvas, 
springy rubber soles, high or low rubber 
heels, Give every member of your family 


$1.50 


a pair of Keds. They'll wear longer than 
any shoe at anything like the price, The 
reputation of the largest rubber manufac- 
turer in the world is back of every pair of 
Keds. Ask to see the three leading grades 
at your dealer's. 


$1.25 


to 
NATIONAL UP CAMPFIRE $2 00 
Keds $ 


Keds 
United_ States Rubber Company 


New York 
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Remember 
what a Winchester meant 
to you asa boy— 


‘What would yourive to live over 
in just one of those carefree days gPet.o4jat a ue Wincheoter Medals for 
you spent with a Winchester and te i ceaitaitvou whereandes ——Shlltwith the Rie 


Ge shooter 
your boyhood chums? aa wt Ale you'Srmaies’ Sy hg Oat Care 


How much fun you got out of ¥« 
fpnoee dase! low Tes the boy" 


Your chance to make a pal of ' 
your son Medal cows vo the bey oF 


You had at 

natural interest is goin ‘The next time he pleads with you for sates the Seen 

meth ethic hanson a yee moner« Winchentn tay Pe’ Faeil'mate PAE wea ta: 
tale the better Tace i "GrigheSn up and’ tovhear the Penit at aed era 


Your boy will want a Winchester 
Medal 


plan of awarding silver 


wv all other gums far Ura caer 
fou wil be surprised what Sapply Fou with plenty ot 
‘you can eet for a low price. Tange, 


metals boys far Sea eis ae TFS dnercanpot 
ike your ba form the kalo : Ee eres aie eae ee ee 
pita tp of kaleae in ne Tex us 

Girtsare'alno eligible for this c Kime Cox, Dept. 24, oan. 


Model 90, Take-down repeating .22 rifle, 
24" cetagon barrel. ‘The standard gallery 
target rile for 25 yours. 


WINCHESTER 


Kestaks-dotn sn: 
339m! 3 
World Standard Arms and Ammunition Found barrel 
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1—The Focusing Hood into which 


—The Ground Glass Screen where you watch the 
ingit exactly, adjust 


nstant of exposur 


3—The Swinging Mirror which reflects image 
in full negative-size onto the ground glass screen. 


theentire plate 


OW the GRAFLED 
shows the object actual 
ive-size, in focus up to 
itant_you snap the shut- 
ter—how it makes the most 
of lens-power and exposure-time— 
and why you can be certain of 


DOD pictures even on a rainy day 
i to 5 of the 64- 


FOLMER & 
DEPAR’ 
Ba 
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The King of Sports 


Invigorating—spontaneous—and inter- 
esting to the last degree—is trapshooting. 
It is the sport of Kings and the king of 
sports—replete with excitement and ex- 
hilaration. 


Winging the wily clay pigeon has be- 
come quite de rigueur in smart country 
places and has proven a welcome boon 
to both host and hostess in the enter- 
tainment of house parties. 


The ‘Sport Alluring’ Booklet 
No. 530 on request. 


E. I. Du Pont de Nemours & Co., 


Wilmington, Delaware 
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ere a slip means ruin! 


Big hoists that lift a hundred-ton load with ease and precision’ are con- 
trolled by brakes that must not slip, crush or burn, The motorist, too, 
knows that a safe brake band is the best protection to his life and his car. 
And both the giant hoist and the motor-car have brakes lined with 


‘ JOHNS “MANVILLE 


“OVE! rock, J-M Asbestos today 

in many forms, this THE CONTINENT %. serves man in countless 
‘wonderful substance brings safety homes and industries. The list of 
—roofings that resist fire and time, J-M Products below is but an 
and wrappings for electric wires— outline, but it tells the story. 
theatre curtains and flame - proof Asbestos in useful form—this is 
clothing. Fashioned from natural Johns-Manville’s achievement. 


H. W. JOHNS-MANVILLE COMPANY 
New York City 
10 Factories—Branches in 55 Large Cities 


Asbestos Fabrics, Packings, Rooings Shingles, Brake Linings, Building Materials, Electrical 


‘The Motor Car TheFarm The Home Power Plants Transportation Roofings 


When you think of ‘Asbestos 
Johns-Manville 
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Makes steel barrels 
stronger, neater— 
at lower cost 


HE steel barrel is just one of the 
thousands of manufactured metal 
products which’ are made stronger, 
neater, better and at less cost by using 
place of ri 
ints. 


ids of American factories 
in the manufacture of automobiles, farm 
implements, engines, metal furniture, de 
cate tools and instruments—this proce 
used in. routine production, To secure 
economies and advantages many manufac- ration shows part of large department 
turers have even made sweeping changes in seams af Seel Borrlt by the 
the design of their products 


If you use bolts, rivets or threade e i y_ produc show 

what weldin, 1 nillions of dollars for railroads, 
ictories, found: \achine . 7 ck repairs to broken machinery parts, 
tools, and 


Necessary equipment is not expens 
nde weld efor $78 


‘Acetylene 
Prest-O-Lite 


Dissolved , Acetylene—any aver 
depreciation understands metals can earn the process quickly 
a carbide generator, and easily 


Sel today for illustrated literature and data, shane, specific instances ef a 
ings made by welding—sasings that may be made for sou 


Repair shops and service 's everywhere are finding ox 
ker. Broken or worn parts are made good as new 
is kind of service and the savings made on repairs attract 'm 
moderate charges your profits are too large to overlook. Necessary € 
is not expensive, Write us today for full details. 
U.S. Main Office & Factory: 90 Speedway. dia 


The Prest-O-Lite Co., Inc. &20ncts.t Gece Sse 


Worlds Largest Makers of Dissolved Acetylene 
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Loading z 
with 
Plates 


Loading 
with 
Films 


Really two cameras in one 


PREMO No. 12 


And it is such a small, such a thorough- and its careful, accurate mechanical con- 
ly capable one, too. It is atonce a plate struction, the Premo No. 12 offers the 
ora daylight loading film camera, One very limit of photographic efficiency —it 
method may be employed as easily as will make good pictures wherever ama- 
the other, It’s just as the user chooses. _teur pictures can possibly be made. 


Focusing and composing may be done The negatives, while of good size for 
by use of finder and focusing scale, or contact prints, are of such quality that 
at any time, for absolute accuracy the enlargements may be made from them 
ground glass screen is easily used with to any reasonable size. 


sibberptten oniplaties For those who do not care for the high 


‘The camera makes 214x314 pictures, speed lenses, the same camera is supplied 

it menmures 154x814 x 456 inches, it fitted with Kodak Ball Bearing shutter 

weighs but 24 ounces, but it is so clev- and either Rapid Rectilinear or Kodak 

erly constructed that it will accommo-  Anastigmat lens, "7.7. 

date a three-hundredth of a second 7), 5 ‘ ss 

shutter, and the best and speediest of Thins smooth, richly finished, this will 
: abies make a faithfal, unobtrusive biographer 

anastigmat lenses, including the Kodak Pe 0° *) pene 

Anastigmat £6.3, and the B. & L. Ie oan Reenen: oxpenences: 

Tessar f4.5. With such equipments Price, $15.00 to $56.00. 


Premo catalogue free at your dealer’s, or mailed by us on request. 


Rochester Optical Department, xcive:, Rochester, N. Y. 
ls 


When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly us 


Ho! For the Open Road! 


@ What is more delightful 
than spinning along cool, 
shady country roads away 
from the heat and grime and 
dust of the hot city? 


@ Especially if your bike is 
equipped with GOOD tires— 
tires as soft as cushions and 
as tough as a rubber ball— 
tires that defy the road— 
United States Bicycle Tires 
-~all twelve and one, at 
least, to meet all your needs. 


@ Have you written for the 
pin yet? Fill in the coupon 
below NOW. It costs noth- 


ing. 


United States Tire Company 


1793 Broadway, New York 


oes Fill Out—Tear Out——Mail TO-DAY----------- 
Gentlemen: 
Please tell me how to get one of your beautiful green-gold bicycle 
bugs free. 
Full Name: 
Address: 


Name of Nearest Dealer: 


Address rest Dealer: a 
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Join the “Regular” Smokers— 
“Roll Your Own” 


For three generations Uncle Sam's 
“Regulars” have “rolled their own” 
with good old “Bull” Durham to- 
bacco. It's the only smoke for our 
fighting men on land and sea. No 
Soldier Boy’s or Jack Tar’s equip- 
ment is complete without the 
“Makings.” Americans who “‘hold 
their own’’ like to “‘roll their own.”” 


GENUINE 


& ” 
BULL DURHAM) »,-icige 
TOBACCO of a Nation 


You cain make for yourself, with your own 
hands, the mildest, most fragrant, most enjoy- 
able cigarette in the world—and the most 
economical. Machines can't imitate it. The 
only way to get that freshness, that flavor, 
that lasting satisfaction—is to “roll your 


own” with good old “Bull” Durham tobacco, 
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The Athlete’s First Principle Is To Keep 
His System Clean 


He doesn't allow food to ferment in his intestines. He doesn’t give his body a chance 
to vel "isons. 

He knows—and your doctor will tell you—that anything from a headache to the most 
serious illness may result from such absorption, 

Nujol removes poisons from the eystem, and gives the tissues of the body a chance to 


build up and resist disease. 


Nujol is not habitforming, does not gripe, relieves straining, does not weaken nor 
upset the stomach, is absolutely pure and harmless, and is delightful to take- 
It is especially fine for young mothers, as it is not absorbed into the system, and there- 
fore in no way affects the child. 
Nujol is sold only in pint bottles, bearing Nujol trade-mark, never in bulk. 
‘The Standard Oil Company (New Jersey) has used its world-wide resources in producing 
Nujol, and its reputation is behind the product. 

Nujol is absolutely distinctive and individual. There is no other product on the market lke it 


STANDARD OIL COMPANY 
Qewtersey) 
Bayonne Dept.87 New Jersey 


Dicase send me booklet on the treatment of constipation 
Se S8Rd Winte your name and address plainly below = 


__City. State, 


When writing to Advertisers please mention Popular Science Monthly 


15 


116 Popular Science Monthly 


Put Vim 
in Jaded Muscles 


by stimulating and arousing the 
circulation with light applica- 
tions of Absorbine, Jr., rubbed in 
thoroughly. This invigorating 
liniment acts quickly and surely. 
It is fragrant and pleasant to 
use—leaves no greasy residue 
on the skin. 


bsorbineJ® 


As Absorbine, Jr., is a powerful ger- 
micide, as well as a liniment, it is effect- 
ive for prophylactic and aseptic uses; 
it destroys the germs in cuts and sores; 
it may be diluted and used success- 
fully as an antiseptic and germicide 
for the mouth and throat. 

Farmers and mechanics will find 
Absorbine, Jr., especially valuable in 
taking care of little injuries that are 

“part of the day's work, 
lieving soreness and strain 

Athletes will find it efficient for lim- 
bering sore, stiff muscles. A good form- 

ula for a rubdown is 
one ounce of Absorb- 
ine, Jr., toa quart of 
water or witch hazel. 


ie—it is posi 
tively harmless. It iscom- 
posedof vegetableextracts 
and essential oils—con- 
tains no acidsor minerals. 
Get a bottle today and 
keep it in your desk, in 
‘your traveling-bag,in your 
medicinecabinet or inthe 
side pocket of your auto- 
oe It is health in- 
surance of a high type. 
$1.00. Bottle 
lat druggists or postpaid 


A Liberal Trial Bottle 


will be sent to your address 
pon receipt of 1e in stamps 


W. F. YOUNG, P.D.F. 
245 Temple St.; Springfield, Mass, 


Acetylene Blow Torch 


Quicker and cheaper than 
blow-torch for 
brazing and sold. 


or factories repair shops 
Forde te Fee ne a 
some aed wih ret Otic Yank rey 

tae an ete coeatnted fon isaly 

ened. Nodepecintion sant vente Sle 

ce 2 Cam me ps ye 

sounded: Senator heavic wa aia eahare 

$2°75). Special styles for dentists, Wele forlteratune 

est rah Stay toned a 

The Prest-O-Lite Co, Ine, wit fe 


‘Caradian General Offer, 


Toler Ii nstrument Companies 
[ROCHESTER NY. 
Manersof Scents iment of Su 


a cent deposit 
ng al 


a. : 


GUARANTEED 5000 MILES 
WITHOUT PUNCTURE 


No. 68 Carleton Generator 


7 Volts 7 Amperes (49 C. P.) 


raat 
sae ‘Highest quallty 
constructiod and moderate. price: 

‘confounded. with, cheap, 


eters. ‘Descrpuve Bulletin “ex 


EPECLAL 12-voit. 10-Ampere Gen- 

ratory for boats of suaionaty. work 
Local demonstrating agents wanted 
‘where there are no dealers 


178 SUMMER, BOSTON 
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ILLUSTRATIONS 


ELECTRICITY! 


8 just the book on Elec- 
tricity that you need to 
answer your many questions— 
to solve your knotty problems, 
to teach you new kinks, to be your 
memory for tables, rules, formulas’ and 
other Electrical and Mechanical facts 
that some people try to carry in their 
hheads—and fall. 
‘With this “Title Giant” 1-€.8. Electrical 
jour work Bench, draw: 


fe shert go foe 
not be lost “digging 2 
false catenin et ou at Now, Bill? 
Just a few of the subjects treated are: , 

Batter- You don’t have to ask that question of 
a trained man, because you know his 
position is a permanent one—that he is 
pt ac’the aercy’ of conditions thaeaffect 
the untrained man. 


You can always be sure of a good position 
and a good salary if you have the special 
‘The Electrical Engineer's Handbook is one of 22 training that puts and keeps you in demand, 
Lo Somme ble il rowed _Sclentitie The International Correspondence Schools will 
They have the contents ofa full-size book conden: bring special training to you, no matter where 

you live, or how little spare time or spare 
cash you have, 


To learn how the I. C. §, can help you, 
-back guarantee of satisfaction, and how you can easily qualify for success in 
‘The former price of these Handbooks was $1.25, but your chosen Genie tern and mail the 
THIS MONTH you can buy ak attached coupon today. ‘Doing 80 costs you 
rartns yam ices BOC panda only the postage. You assume no obligation. 
lepretaphemnen Saat cay If you ehink you're ambitious, marking the 

coupon will prove it. Do it NOW. 


You Run No Rish! Money Back if Desired! 
International Correspondence Schools 
Box '5803, Scranton, Pa. 


ninininn a eee asec pty | 
Sa ee pa le SY Pk 
INTERNATIONAL CORRESPONDENCE SCHOOLS acre erreraine eAtEewANr | 
the red me ze he Petia Heese | 
privaam tal nanusen eset Soa Hee | 
Git steams — BORER 
former | 


icoomeveniei von evox | 
lEseiah Bevockes 


cy. State 
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Pulls you out of trouble 


Carry this little Pull-U-Out in your tool box and you will be independent 
of road conditions. With it a boy can, unaided, pull a 5000 Ib. car out of 
ditch or mud. Pays for itseli on its first job, Besides pulling autos out of 
trouble it will do all kinds of lifting and pulling in the factory, garage, 
on the farm or construction job, etc. 

5 A pressure of only 30 Ibs. 
Contite of on the handle will lift ton 
Tover cranks, 40 
foot of steel 
cable, two 7 fe 


Sheins — 
Se wae ‘Does jobs no other machine can do. 


‘only 28 Ibe and = —— WRITE FOR BOOKLET—VERY INTERESTING 
foes in space xt me Tells how and why this marvelous little Pull-U-Out works, 


serene Pull-U-Out Sales Co., 2042 Market Street, St. Louis, Mo. 


Flows Straight to 
Every Friction 
Point and— 


reduces friction to_an irreduc- | 
ible minimum! ‘That's why | 
3-in-One isthe universal lubri- 
cant for typewriters, sewing 
‘machines, magnetos, motors, 

commutators,cash registers, 
fishing reels, lawnmowers, 
isthe one right oil clocks, hinges, automatic 
forall delicate me- tools, adding machines, 
chanisms. Because locks. It makes every- 
it is a pure oil com- thing with frictional 
pound that rever gums parts work 
and never heats up or easier and 
smokes at any rite of, last longer. 
speed. Because it doesn’t 
collect dirt (as mineral oils ‘Aiinietime, Etec, ant 
do) but actually aworks out iret your cat okt 
dirt and grease. Mate in seven 
‘Aho se $-in-One for wiping all 

1 prevents rst 


PRESTO! 


fand auto aceemory dealers, 
Sold at all woter—10e, 25, $0e. a | Send for Color Ci 

a Lambert tre. 
FREE-Litera! mmple of 3-t0- 5 58 
One Old and Dictionary of Usen | 


| Three-in-One Oil Co. \ Gourereh St Bidens 


168 KCG Broedway, N.Y. MADE BY THE MAKERS OF 


PRATT LAMBERT VARNISHES 


The Book of 100 Houses 
- Sent free to anyone whe intends to build, 


——— 
‘ 
ABR ruts took containn photographic views of over 100 houssa| 


of every variety and style of architecturo (from the small- 
est bungalows and cainps to the largest residences) that, 
have been built in all parts of the country, under widel 
varying conditions of climate and surroundings, and staine 
With the rich, velvety shades of 
Cabot’s Creosote Stains 
and with the soft, cool, brilliant white of 
Cabot's Old Virginia White. 

‘They are designed by leading architects and the book is| 

full of ideas and suggestions that aro of interest and value 


to those who are planning to build. 
‘Ref sind with Cobar Cont Sain SAMUEL CABOT, Inc., Masufacturing Chemists 
Boron © Goivich. Archies, N.Y. 16 Batterymarch St., Boston, Mass. 


Walls fished with Cabet's O14 Virgins White 
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All that a “linen” collar is 
~and more 


CHALLENGE 
CLEANABLE COLLARS 


samples by mi 
booklet on request. 


i THE ARLINGTON COMPANY @UDGRD 


In chK’sS 


{DETROIT SPECIAL? 


OVERALLS 


They Wear like aPiqeiNase 


Itshows that you men appre- 
ciate extra wear and extracom- 
fort in your overalls and work- 
garments—and you give them 
pretty hard service, too. 

Ifyou haven't tried them yet, 
get a pair from your dealer to- 
day. If he hasn’t them, we'll 
forward by prepaid parcels post 
on receipt of size and price. 


W. M, FINCK & COMPANY 
1161 Gratiot Ave., Detroit, Michigan 
Overalls = - $1.50 
Jackets = = 1.50 
Combination Suits 3.00 


Come West 


for your Vacation 


A vacation is no longer,an ex 
se ora luxury. It's a health 

and efficiency measure. 

Make this y 

worth-while. outdoor western 

one. There's Colorado with 

dozens of ideal vacation points; 

Salt Lake City and the great 

Intermountain 

stone Park. 


ational 
Trips can be n ny one of 
these places separ or they 
may all be combined in one grand 
thed_through St 

City by the 


Missouri Pacific 


The mon e_ between 


. ue y 


jconte fim mited 


MISSOURI 
PACIFIC 
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Why Didn’t I Use 


NEVERLEAK 


TIRE FLUID 


Boys! why take chances? Why 
waste time fixing punctures 
Why pump, pump, pump, try 
ing to keep up a’ porous’ tire. 


Get all the fun out of your bicycle, 
‘and save money on your tires, 


A 25c Tube of 
Nevorleak Tire Fluid 


409 » week 
* pay: 


for the 


“MAKE YOUR BIKE A 


‘at a small cost, by using our 
attachable ‘outiit. Fits any 
Bicycle. Easily attached. ‘No 
Special tools required. 

“Used His Four Years” 
Harry A. Hyatt, of Boreas Riv 
York, serttes About fone grat 


the SHAW Ricyele M 
tyeles all makes, new 

‘SHAW MANUFACTURING CO. 
Dept.169 GALESBURG, KANSAS. 


BUILD THIS CAR @ishroct: 


Lowest Priced Car in the World 


CONVERT YOUR BICYCLE INTO A 


he MOTOR-CYCLE Worm tach 
L 


in use than all others, Stamp for circulars 


Steffey Mfg. Co., Dep't S. 5025 Brown Street, Phila., Pa. 


or under 50 wants, 
‘Dusconnt 0 the trade 


AUTOMOBILE ACCESSORIES CO., Baltimore, Md. 


Single nnd Twins, Hendersone, lar 
te i Eelaorn, 


1 Factory Prices: 
towed Yor em 
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A SYMBOL OF ECONOMY 


The x, Two Speed, 

Excelsior — —= = re Starter, 

oe - Wee ‘ree Motor 
\ | es Cluteh, 


\) Handle Bar 
Control; A 


XK 
A COX / 
EFFICIENT "ECONOMY 


Will be the keynote in the new order of things 

mean the “Lunatic Economy” the Most nical as well a a Safe, Clean, 
costs too much; I can't afford Comforta and Rapid means of 
ns, but means com- transportation—for all classes—from Anyplace 
paring the co: odity with the true to Everywhere. 

value and_ be from its use. In f 

short, it is getting a dollar's worth for every If there's not a dealer in your town who can 


dollar expended, whether for pleasure or utility ll the merits of the E STOR 

drop us a Postal Card and we'll 
TWEIGHT ew catalog, fully describing this 
¢ cost and up c 


Price 
$140.00 


Delivered vou FREE 


No other concern will offer you such values or 
such ter ake 
% your choice from 


44 styles : cof countess 
colors and sizes in the fam- | //” ey upon ‘thought 
ous “Ranger” line of 


vycles freight prepaid to your 
fone Bae oe tena ee 


From our ‘big catalog 
ans acerca style of 


cern in the country. 


TIRES 


Lamps, Horns and 
Dicyeles at 


Send No Money 


but write today for this 
big: free catalog, alo full 
particulars of new 30-day free trial ofer. Do not buy 
Until you receive it. WRITE NOW. 


MEAD bit Ltos, Chieu 
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in power at the Bethlehem 

Steel Works today,” says Charles M. Schwab, in 
the American Magazine, “who did not begin at 
the bottom and work his way up. Eight years 
age Eugene Grace was switching engines. His 
ity fo out-Uhink his job, coupled with his ster- 
{ted him to the presidency of our 

Last year he earned more than a 
filion dollars, . > +. Jimmie Ward, one of 
our vice-presidents, used to be a stenographer. 


Uing integrity, 


because of some startling stroke of genius, but because 
day in and day out, they were thinking beyond their jobs.’” 


1f you want to be somebody: to climb toa position of re- 
gponslbty, vet ready or i” Lio what you are dolni now 
we men beside you, and train for thesob ahead, 

¢ International 


You'can do it in spare time—through t 


Gorrenpondence Schools. 

For 2 years men with ambition and 1. C. S. help h 
been makin spare hours the stepping-stones to ucces 
Careers Last Year more than S000 reported that (heir 
Studien bad won for them advancement aad increased 
tien. "Over 19.000 men in offices, shops: stores, mines 
‘hills and on raliroads all over America are preparing in 
ihe B'S. way to take the next step upward. 

ie des A en tect hana ee 

itp dan the tm resolve to think ahead o the fb You 
ow hold’ "The Teady.to make the Test eaay. 
Siake'Vour start.” Mark and mal iis coupon. 


INTERNATIONAL, i canis SCHOOLS 
8, SCRANTON. FA. 


State__ 


‘Steel Fishing Rods 


is Gt nit ecole ah catc ir | 
i My aye Ne ling rat 
Pittic Seen 
free Ee enn per 
Duty aneresh ns or sei et 

erm et ee 

Becerra 
Vn serine dle agora ae ae 
evens 
ae 


Meck and ““Bristal” Catalogues FREE 
‘THE HORTON MFG. CO., 197 Horton St., Bristol, oun. 


SAVE 25% to 60% 


On GRAFLEX — KODAKS — ANSCO, 
REXO AND PREMO CAMERAS 
10-DAY FREE TRIAL GUARANTEE 


Af tungatisfacto 
‘Compicte 


(alent “used and 
‘camera also supplies of every deacript 
RoTmatie what camera Jou wat. we cal 

‘ned and ‘ew camera 


‘8 
CENTRAL CAMERA CO., 124, S. ‘Wabash Ave. 
Dept. 131X, Chicago, Hi. 


af a-€ OOL FAN 


$ The wry ews er 
1 2BO Tepewiusesn 
eo 
BN Eames Gia 
mine ine, Can oh 
Been beet eset Agents Wanted 
‘The AL-COOL FAN CO., 10605 Corliss Ave., Chicago, Ill. 


ical and usable 
ple—substantial 


{INCK SHANNON CO, Dept. 50, 54 Monroe S, Chicas 


ny Camera, Kodak 
uta 


Save Camera Money 
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Build ana 
Fly Model 


War Aeroplanes 


that are 


Corn Miter Tracer 25¢ Wright Biplane 


Curtin Hydroplane 
Nieaport Monoplane Te Sttne Sain Fine Bet 
alt ithe 
ruction. 


Er 
Send 5c For This 


Aeroplane Catalogue 


are bunt? *Xbaueitactng Retoptancs aad WS 
fig, Toys, “Lists all hinds of parts and supplies 
{Stout inean with Ss pubes fr Sve Seat 
Bates a 

IDEAL AEROPLANE & SUPPLY CO. 
tole went bream eS naw York 


~it gives valuable information about 
‘motor boat engines. It describes the 
fulllineot L-A inboard and outboard 
‘motors and tells of the 30 days’ free 
trialplan. Write for your copytoday. 


Ss “TAS Oakland Ave, Dedrot. 


Order Your “Old Town” Now 
and Enjoy the Hot Days 


Quick, prompt delivery 


on, 
length BD. 


Boat siCoalest 


Jump intoy 


e ‘without 
Skip 01 


id thi 
dependable, ru: 

an hour and 4 hours on 1 
gallon of gasoline. 


1514 Caille St., Detroit, Mich. 
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Number 835 
Satin Pad, Cable Web 
35 cents a pair 
This is not a 25 cent garter selling 
for 35 cents —it is the most luxu- 
rious and the most efficient garter 
to be had for less than 50 cents. 


Your Concrete Floors 
Shall Never Dust Again 


You can dustproof them and 
waterproof them by simply flush- 
ing on the colorless liquid chem- 
ical hardener 


[APIDOLITH 
For Every Concrete Floor 


Lapidolith acts chemically on the Port 
i Cement converting it into 
hard mass, creating an_unbre 
fri 


‘walking and trucking cannot grind it out. 


Let us refer you to users of Lapidolith 
in your city and in your line. 
Today send for sample flask, Lapidolized 
block and book of testimonials, proof- 
in-advance. 
err. 24 
L. SONNEBORN SONS, Inc. 


Manufacturers of Cemcoat, 
the Washable Wall Coating 


264 PEARL STREET, NEW YORK 


WALTHAM 
ELGIN 
HOWARD 
ROCKFORD 
ILLINOIS 
HAMILTON 


i Wate 


on CREDIT. 


r “Smash tie Terms 


NO REFERENCES DEMANDED 


fness 


a DCR snow bolne re 
canons oF defect 


bie. Bot, safo and e 
UM. 


————————————— EEE 
Play This Saxophone 
os While You Pay 
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i Got the Job!” 


“I’m to be Manager of my Dey ent 
starting Monday. The boss sai 


he had 
been watching all the men. When he 
found I had been studying at home with 
the International Correspondence Schools 
he knew I had the right stuff inme. Now 
we can move over to that house on Oak- 
land Avenue and you can have a maid and 


take things easy. I tell you, Nell, taking 
that course with the I. C. S. was the best 
thing I ever did.” 


Spare-time study with the I. C, S. is winning promotions 

torfitousands of men and brining happiness ts thousands 

‘world. In offices, shops, stores, 

Sines misand on ratio 4 85 trained men aro gtey” 
ni up to bie jobs, over the heads of der men, pas 

‘whose only qualification is long service. was 


There is a Job Ahead of YOU 


Some man is goingtobe picked fort. The boss can’ttake 
chances: "Ho is olnu to choose trained man with sou 
practical knowledge of the work. 

Get busy right now and put yourself in line for that pro- 


motion. You can do it in spare time in your own’ 
e International Correspondence Schools, Just ax 
ition men have done in the last twenty-five 

‘years, just as more than 100,000 men are doing toda 


‘The first step these men took was to mark and mail thi 
‘coupon. Make your start the same Way—and make it right 


Cinteanont 


INTERNATIONAL, 6 GORRESPONDENCE “SCHOOLS 


‘bllgating me, how t tor the 
isn orihe rubjecis tefore hia mare or ee Poe 


Make This Your Business 
‘At $3,000 Per Year 


Repairing and Retreading Automobile Tires. 
‘There isn'ta business you could get into that offers 
such sure possibilities of success and fortune. Ono 
fan and a Haywood Tire Itepair Plant can make 
$250 a month and more. Scores already have done 
it and this year there fs a greater demand than 
‘over for tire repair work. 


ba 
fing thet lane for the 
vaukemobite vaslawaee st 
‘and every one will need 
Punctures and Blow Outs Are Common 
Why not exah in on this opportunity? Start in the 


ie eget 00mg ‘ible tha sero 


No Experience Necessary 


La efettalayediatreenrt 
steerer eniaee teres erat 


— jaa 
Sra dete Sane een 


Write for the Facts 


suistantie tnt Serer neater 


HAYWOOD TIRE & EQUIPMENT COMPANY 
42116 Capitol Avenue —_ INDIANAPOLIS, IND. 


vartng ambos men i the Tire Repate bs 


LL es 


When writing to Advertisers please mention Popular Science Monthly 


126 Pal Science 2a 


A camera that closely resembles a watch in size 
and appearance—takes pictures § x j inches as 
shown on margin. Easy to operate. It's a 
camera for both amateur and professional. 


Surprise Your Friends 


Fabs fheie Dicture in the act of doing some, some funny stunt. 

Rare amis 
Selcinoariere trie rseres pea 
nea 


For EXPO WATCH en 
r 
seas oes ae oe = 


€0s, TS Clark Street, EMICACO 


from West Fat Get te bea tered oo at 
rr, with bet iran while he wef atone rs, 
ese it my rea, pf uas seat 


21 Jewel FLGIN Ont; 


Why Pay Gash? Our Now Easy Payment Plan 
ete Thowsande and Will Help You. 


—_ Fo. i jo just what 
Joa want to Fnow about Watches, Diamonds and Jewelry 


HARRIS-GOARCO. 1 Dept. 124, Kansas City, Mo. 


Watches than ny othe Firm inthe Wor 


‘iste wheter slit or medias. 
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“The Construction 


Small Alternating 
Current Motors” 


By A. E. Watson, E. E., Professor of 
Electrical Engineering in Brown University, 
Providence, R. Iv 
‘This book contains complete instruc- 
tions for building small alternating current 
motors in several sizes. ‘The designs will 
be found to be in harmony with those of 

the very best manufacturers. 

Some of the subjects taken up are 
“Characteristic features of alternating cur- 
rent motors,” “Construction of a one-half 
horse-power, single-phase induction mo- 
tor,” “Construction of a one-kilowatt, 
two-phase or three-phase alternating cur- 
rent generator or a one  horse-power 
synchronous motor,” “Procedure in testing 
and using an alternating current generator 
or synchronous motor,” “Construction of a 
one-half horse-power single-phase compen- 
sated series motor.” 

Clear, concise directions and careful 
drawings are features of this book. 79 
Pages, 47 Illustrations. Price, $1.00 


Book Department 


Popular Science Monthly 


239 Fourth Avenue, New York City 


For a World of Uses 


Here’s a most wonderful lit- 
tle gasoline engine—a perfect marvel 
of 34 and L horsepower for a hundred 
and one uses. This remarkable little 


Multi-. 


solves the problem of low-cost power for 
the small power engine of ita 
ot ale 


Bulti-Motor Was 


One-half h. p. $30.00— One bp. $3750 


For the small power user, nothin 


MAYTAG. COMPANY 
NEWTON, 1OWA 
JOBBERS AND DEALERS: Wrne for Maks Motor 
Propastioa.’ I part 
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Red Seal Dry Batteries Are Guaranteed 


i) to give absolute satisfaction for Automobiles, Motor Boats, Gas or 
Gasoline Engine Ignition, Medical Batteries, Telephone, Door Bells, 
Annunciators, Wireless Apparatus or any other open circuit work. 

ASK YOUR DEALER 
Send for Our New Edition of Our Catalog A28 
Ready About July Ist 


It will be pocket size, 8x 44 and will contain 248 pages with over 1,100 illustra- 
tions, describing in plain, clear language all about Bells, Push Buttons, Batteries, 


Boat ical ‘Apa! 
Battery Catees, Wirciew Telegraph Tescrumeste, lenitlon Supplicy, ete 
Send for a copy now 


NNHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 


NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 634 Mission St. 


Boys! LEARN TELEGRAPHY 


Here is THE electrical 


magazine for you, “For | ime. Morso or Wiro- 
he me ze outa ab AUTdMAT CST TRANS 
punder oF Busser, “aed 

you 


OMNIGRAPH 1 MFG. €0. 


Super-Sensitive Microphone Only $7.50 


Tig lartrument ts offered at an extremely. low price. It ip 
recite Torah own amide." can” also be ted 

‘periments where "a" sensitive 
‘icrophone Is required 


DETECTAGRAPH, $15 


This detecting 


335 Fulton St., New York 


‘Send for One Today and Convince Yourself DETECTAGRAPH $15 
MICROPHO-DETECTOR COMPANY 


“Type S Laboratory Oscillion, $60.00 


DeForest ‘“Oscillion” 


(Oscillating-Audion) 


ny wire. For tory and Re 
(ror how tell ciety Untied” Patents teccd and esd 
ing. Prices and particulars from 


DeForest Radio Tel. & Tel. Co, 131 Setowich ave. mentees, WY. 


AT LAST! Electromagnetic waves of any length 
from an incandescent lamp. 


When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 129 


JAP, 
The Wonder of the World 


‘wreathe,ote, Seeds iBe phic, Stor ae $ 


GROUND. ALMONDS \ 
‘Amazingly Prol ne 


2 4 iS Ag 
perce el o 
Calabech or Fine Gourds | Javamoss Nest es Gourd 


" MAMMOTH PEANUT! 


osnata ean any uivate.. Fhe clture 


HERE ARE A FEW OTHER SE! NOVELTIES 
YOU SHOULD CULTIVAT! 


ioe | Sey Tears Great 


aatey Skeepy ae. Tr oot New Paige 


JOHNSON SMITH & CO., 7185 N. Clark St, CHICAG 


ESE ROSE BUSHES 


Big Money in Electricity 
‘The electrical industries offer wonderful oppor- 
to boys with a liking for Electricity, The 
salaries paid to trained men are large, promotion 
‘comes rapidly and, best of all, the work is fascinating. 
‘The discovery and development of new lines 
Gach as wireless telegraphy and telephony), from 
time to time, promise attractive and paying ficlds to 
ish to specialize. ‘The ill 1 do and 
Special Training will bring success to yor 
‘The International Correspondence Schools can help 
you to become an expert in electrical work, no matter 
what branch you like best. ‘Thousands of young men 
havealready won success through I.C. Youe: 
doaswell asanybody, i/you try. Everything is made 
clear that you can learn in your spare time, regardless 
of where you live or what your work, Nobooks to buy, 
‘There's big money in Electricity. Get after it by 
marking and mailing the Coupon today. Finding out 
casts you nothing. 
Sr eee en is 
inTeaNATIONAL CORRESPONDENCE SCHOOLS 
‘SCRANTON, PA, 


esta. iment shrine mer ect on seer fo the pa 
Hsgyor'in the nanject, bstore’ which I mati ke 


ELECTRICAL ENGINEER 
Eecerician 


CHEMICAL ENGINEER 
IMANSHIP 


[Sheet Metal Worker 


Name 
Present 
Gceupation 


Street 
Sedo, 
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ty Stas 
{Tiname of Course you want snot in this Ust, write below. 
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SUA ite | 
§ "pase ary adic You Need a Good 


— Flashlight 


Along poorly lit streets, in dark 
hallways, or gloomy corners, a 
safe, sure steady stream of bril- 
liant white lightismighty handy, 
With a FRANCO Flashlight and a 
Radio Battery, there’s no danger of 
starting fires, blowing up or blowing 
out—you get real flashlight efficiency. 


sad Radia’ Batoeries reall. def 
initely guaranteed. Made in 
seve les—you are bound 
to like some of them. Send for 
illustrated booklet and name of 
nearest dealer. 


—— Electric Novelty Co. 


Does. The Socket Chafe Your Stump? 
New Complete Line of Small 


Motors, Dynamos, etc. 
See Later Announcement 


of ‘12 Avia Place, Upper Montetai, WJ. a 
ADAMS-MORGAN COMPANY. P. Bachstein Co., 113 6th St. 5. Minmeapalis, Min, dollars st rong. 


Violet Ray Treatment 
Restores, Beautifies, Benefits, Relieves 


Sarton June 255 prepares you for either Gov't et Com: 

ae Jae adored by U.S Covtand Marcont Ce. | Anyone can now enjoy this wonderful, invigr- 

Bap and Evening clases. Magreletal rate, "Ecc ety 
Coy ee trantnited without check orpais:toany 


EAMTRRA CORO: eerie the body in the privacy of their home, wth our 


899A BOYLSTON ST. BOSTON, MASS. 
‘THE $15 MICROPHO DEAF-PHONE | 
mee | 


cond ESE PO Ey roan 
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FRISBIE MOTOR CO., 25 Center Street, Middletown, Conn. 


Learn Aviation 


Learn at hamel The U.S. Government wil 
fata berths, ace Sod a 
at ee 


Write Today! oor p 
ulna wo bua par ot ad be ilo staat 
Nasal Ante Dept 8-920” Merion Mae, CHICAGO 


Idnilos" inet Stee tts. 
BUSH SOTO COMPANY, Bush Temple, Chicago, HL. 
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The Burlington 
Smashes 


prolecy All Watch 
‘ompetition 


Look! 


#1 Ruby and Sap- 


And all of this for $2.50 
Papell 


ict Dele 
to pa "Think of t 


‘exorbitant 


See =a First! 


You, anes goths nzbody, until you see the 


oz ee 


Get, the Burling 

foaWateh Bool 
ye adie 

this coupon now.” You bal 

know a lot more about wa! 

Buying when you 

You will be able to 

cle 
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Inquiries from Manufacturers and Other Buyers of Patents 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds 
of ideas are wanted—a market exists for 
them today. YOURS may be one of them. 
Send for my free books and see for yourself 
—read the requests for inventions protected 
by me. Many are simple. You can help 
supply this demand. | 
As soon as my clients’ rights are protecte: 
every practicable way, without charge, to 
applications are advertised free—their pat 
to the attention of the proper p 
every necessary thing is done, Get m 


THESE ARE FREE) 


You will incur no obligation by writing me. A simple 
request will bring them to you—the finest, most reliable 
and instructive patent books published. A’ postal will do. 


“Successful Patents” — 


“ uy .”? __sives hundreds of hints of inventions vents on inventions in that Heid. 
Stepping Stones ”—*\s no es erence’ lances hen co pomhegr aecne Be 


Beep on Papieredieni py a, inetd one ter doen 
ted authorities el me Ses La een ie Meme eat oe 


“ ion” igang ta fin aeeated Ta teu 
Patent Promotion ”— ‘2°! the vale yee sete 


your idea; how I aid my clients; manufacturing aids furnished. yo A uagian magulgturet manta patente 
Focent successful patents, etc upon bardware iatea that 


“Patent Buyers” — thes ato conatder ‘tay 


artiste 
and other patent buyers, who wish to bi 
OWEN PATENTS on innumerable inventi 


You wil slo be sent from tine 0 tine as new inventions are wanted, Full 
formation concerning theme Only in Gas way can you acop tp to dates 

* Advice costs nothing. All eommunications conGdential, Your work will 
Write For These Today fcivs Say personal supervicion but my Tose arene hives that ocheen 


Results Speak Loudest—But Here Are Some References 


Columbia Xational Bank Natlonal Rack Co. 


are abstracts from a few 
‘equests—HUNDREDS, 
uublished in full in my litera- 

Can you inyent any of 
2 Waich this list each 


goat manufacturers {a the 
‘ed ‘uta Yor 


Wiasmingtou, D.C. Ti Hinbower 
National Leekule Co. Toston, Aaa. SPECIAL FREE REPORT 
Washingt, D.C. ‘The. J. Lotion 
‘The Carnaby Pres oe ‘SEpriie Common, | Send sketch or model of your 
Lightning Gum Cyeie Woe Whitebead Hosiery Aig invention for free report on 
Antholene MIR C3 nc oa Dickinson Mfg. Conse patentability, practicability, 
Bate De Motaes, tows. | ete. 


A LARGE NUMBEM OF OTHERS IN MY BOOKLETS 


RICHARD B. OWEN, °° sseemt 


nventors submitting their inventions to me are protected ins tangible manner until their applications are filed. 
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PATENTS contin 


1. Be RRGES 


Free Opinion as to Patentability 


Before sending your invention to any attorney or man- 
ufacturer or disclosing your invention, write for our 
free blank form PROOF OF CONCEPT order 


te of Patentability, 
This Certificate of Patentability, together with our 
blank fe wil the 


pa ea invention until 
the case can be filed in the U.S. Patent Office. 


ce for Inventors. Our certificate is of 
great assistance to inventors who require financial aid to obtain patents. 


OUR FIVE BOOKS MAILED FREE 


ever iam for free distribution, 


Contains requests from mani 
cera, mail order houses and pr 


echanical for patents secured by ta and wes 


» ilustrated and described. Tells 
nee Fe * fe place ients in touch: 
What to Invent ‘with capital free of charge. We have 
Fecvntiyreeived over 30D east 
Inlrmaton rgaing pices offered Foreign Patents 
lojmation regarding, pees of oreign Patent 
"One Million Dollars 


Millionsin Trade-Marks 


cons Free ina ist of Sunday newspaper 
ogress. Sample Copy Free. We sa 


WANTED NEW IDEAS 


wre Now to meet. the Demands of 


Department regarding the purchase or leasing 
a number of meritorious patents secured by us, 


FREE COUPON! <I7 3 


VICTOR J. EVANS & CO. 


pusPATENT ATO Prundelohia OMmees: 
$001 Wscirorth Bide. oe empie wide, —_HaséCinat'Se 
Main Offices: 760 Ninth St, WASHINGTON, D. C. 


Address. 


Name. 
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ATENTS fees"heronnep' 


THAT| ACTUAL FREE SEARCH 
Patent-Office Record as to 
tentability of your invention 
th each favorable report we imme & 
‘Contract 10 Return All Feeet 
‘madi and we will promt 
Sis "PROCEED "TO MAKI 
‘mode by ellen, 


“Patent Sales De- 


‘Don't miss this book. Mall postal today. 
EE. VROOMAN & CO., 858 F Street, WASHINGTON, D. C. 


IGH-VALUE PATENTS 


[ONLY bed Waste sod BOUGHT by 


Maaco, 
page re tek cf Exon Inia we vet 
fas & AM LACEY, 50 Ravan Being, Washinton BC. 


Ampeerecsents Washed nnd Uiesh Tare "Eekdcass of Sensepion 


secured. 
See mae for my honest adv 
service. Booklet free. 


J. R. KELLY, Watiatons bo” 
Patents on Easy Payments 


Send model or sketch for Free Search and opinion as to 
patentability. Write today for our free book of In- 
ventions Wanted and How to Obtain Patent on Easy 
Send Shatchor Modelot Your Invention tor | |Fee Payments. We furnish our clients with list of 
|patent buyers and assist inventors to sell patents. 


J amist you to market your tavention, 


rompt personal 


Address 


Difficult and Rejected Cases Solicited 
Over 3 rene! active practice. Experienced, personal son 
isntious ervice. Write for termenBook free, "Address 


E. G. SIGGERS 


Box 1, N. U. Building, Washington, D.C. 


ker, Patent Lawyers 
‘WASHINGTON, D. 


procured promptly. Strictly professional ser- 
vice. No fee refund, no certificate guarantee 
no so-called prize or free search schemes used in 
out business, Inventor's 104 page Blue Book on 
Patents sent on request. ROBB & ROBB, 240- 
244 Southern Building, Washington,D. C. 


R. MORGAN ELLIOTT & Co. | 
PATENT ATTORNEYS | 


714-722 WOODWARD BUILDING 
Wasnincton, D. C. 


‘of patents wanted. We aust in selling your patent. 
PATTISON & C0. U. 5. Patent Atarmeyy 
“£15 Rarer Big Waning, D.C 
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anted—Idecea 


Inventors! Send for these Remarkable FREE BOOKS, Today 


“Inventions Needed” 


This book lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


“How to Get Your Patent” 


This book is a guide to the inventor. If you have invented some- 
thing and desire to learn what it will cost you to get your patent 
and what you must do to find your market, read this book. 


“Special Bulletin of Patent Buyers”’ 
This bulletin contains letters from men who are seeking to pur- 
chase patents. We act as intermediary without one cent of charge, 
between the man who invents and the man who invests. 


Send Model or Sketch and description of yo 
for Free Opinion as to patentability 


Rejected ond Difficult | RANDOLPHACO. 
GniailGar 8 TOF St. N: W., Washington, D.C. 
Specialty H 
1 
RANDOLPH & CO. : 
130 F St,N.W., Washingtoo,D.C. | 


Reliable Prompt Service by_a Compe- 
tent Attorney. Inquiries_Invited. 


Norman T. Whitaker 


Patents Secured or Fee Returned. 


ACTUAL search Free. Send sketch or model, 
1917 Edition, go-page patent book free. Write 
for it, My free sales service gets full value for 
my clients. Prompt service. Personal service, 
GEORGE P. KIMMEL, Patent Lawyer 
219 Barrister Building, Washington, D.C. 


Attorney-at-Law and Mechanical Engineer 
Former Examining Official of the U. S. Patent Office 


28 Legal Building - _- Washington, D.C. 


PATENTS f= 


PaTENT LAWYE! 
MeGill Bldg, 
WASHINGTON, D:0. 


Patents, Trade Marks, Copyrights, Patent Litigation 


THAT PROTECT and PAY 


PATE NT S Send for FREE BOOKS 


Advice Free. Terms reasonable. Highest references. Best results. 


Send sketch or model for FREE examination and opinion. 


BONDED and recommended Patent Lawyer in the Rand-McNally Directory of Bankers a 
Recommended Patent. Attorney in the Beaker Reve 


How to Obtains Patent sent fre 
Sema rough sketch for free report reearding patent 
fablity. “Special auastance given our eflemte in pele 
fog paients Write for details of interest to every 


Chandlee & Chand 
Est. 21 Years. 1013 F St, 


tory of Lawyers 
York City: 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D. C. 
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Edison is Right!!! 
mieten eae 
Coe 

aft what? If you weren' "t 80 “overworked,” with 
such “long hours,” or had more strength and energy? 

‘Wasn't it Edison who stayed up half the night 
educating himself in spite of every handicap you 
could ever have? 

All big men who have made their mark in the world 
had the ambition—the determination—to improve theit 
spare time, to train themselves for big work. You, too, 


International 
d thine, You'd takes course 


‘can pomsess power, money and happiness if you'll'only 
make the effort. ‘The reward is great—it’s worth it. 
Here’s all we ask: Merely mail this coupon. Put 


it up to us without paying or promising. Let us send 
you the details of others’ success through the I. C. 
Ind then decide. Mark and mall this coupon now. 
L.C.8,, Bex 6808, Scranton, Pa. 


jen aeesr nO SCHOOLS 


State 
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WRITE for Free Hand Books on Patents, 
Trade Marks, ete.—or send sketch, descrip: | 
tion or model of your invention—for free and cont 
‘dential opinion regarding patentability. 


Oldest firm of patent attorneys — 71 years’ 
‘experience. PROMPT, SKILLFUL SERVICE 


candid advice for th er, Batente 
through us recei oc Notice ta 


Sacre mere 


MUNN 3 Co} 


EVERY INVENTOR 


Pane I phovig nave suis Dook, “Patents 
ties Pe noekctal oF dens 
Hemel Seca cieat ais et ccetone daar’ Be 
ieee der arate “earieaetaereaats 

ct me Seto monty 
{sed maseey atom cara: coue sere 


HLS MIL, 805 MeLadiea Bide, Washing, D.C. 


Send sketch or model, 
t book free. | Write 
full value for 
. Prompt service. Personal service. 
GEORGE P. KIMMEL, Patent Lawyer 
210 Barrister Building, Washington, D.C. 


Fis Gataiog 2 


“I Would Not Part 
with it for $10,000” 


writes an enthusiastic, grateful customer. “Worth more 
Than s farm.” says another. So teaify over 100,000 
‘Men and Women who have wort it 


The Natural Body Brace 


Devo rt grcll re, Bring comfort, heath 
Makes You You Feel Good and Look Good 


Rephers a teen anton oleh 

Se rt Shale les a Sc ae 
pong ly paper 

ae dk eh na ed 

TEA Ra Bi Sg Ka ND AST Pr 
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Highest Grade Underwood 


10°aDay 


now buys this 7ay 
FarnyViolin 


AX exquisite instrument— 
perfect in tone and superbly 
finished. Made by the great French violin 


‘coupon at once, 


Your Choice of 
Instruments 


‘This Farny violin is only one 
ecgasacinr ms 
oe, There 


(ar our ew Viol 


bles om ‘purchase price, 
Getails and guarantee. Free trial. 


Get the benefit of our mammoth facilities for 
baying ‘a large quantities. The house that supplies 
iaited States Goverment Dow 

foakesmstartiing momey-ant ingot 
ferdirect to you. Writefor circular. 


10 Days’ Free Trial 


‘You cannot judge a violin by 


You 30% 
Don’t pay retail prices. Full stock 
onhand for prompt shipment. Send for free catalog. 


B. W. KAROL, 800-802 South Kedzie Ave., CHICAGO 


Frone'@ 6. k GROUSE ce, Manutacturere 
Blan “Ta BS ou trues re North Atiovere, Mame 


Adee, 
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Diamonds @ Watches 
N CRED 


"denied either for 


a 
* He ‘hen aut us to send Tero same 


LOFTIS BROS. & CO., 
Soot Ba7t 
Caasiened ibe 


‘Think of the auto owners in your own locality 
who are eager to have their tires repaired! 
Open a repair shop with a Shaler Tire Repair 
Outfit. Earn $250.00 per month. No experi- 
ence nec We make it easy for you to 
start right away. You have your own business. 


Free Book Tells How 


easy, the work ia: "Shows 
. Write for this book toda; 


"e. A. SHALER COMPANY 
2106 Fourth Street ‘Waupun, Wis. 


to pay postage and we will send_you 
FREE a SAMPLE COLLAR of our New Style 


“Copley.” State size wanted. 


REVERSIBLE COLLAR CO., Dept. A,Boston, Mass, 


AA yeriectsrall motor — made lice the 
big turbines — wonderful power. 

No muss—no fuss—no mechanical compli- 
cations. 


"Attach in cellar or at any faucet, 
‘iach size for Polishing Gach size for Power 
"s'°" For Mechanics, Trade 
se. men, Doctors, ‘Dent 
Shop and'Home 


‘Anyone ean install 
ply pale 


awe 
peo area oes 
Diviee Water Motor Cog Dest 8. Ui, N.Y. 


Wye, eran icon ae of Paget 


Ss 


Here’s Healt 


and Power, Vim and Vigor 


Reon 
Write To Today For ‘Our Big FREE Lpoil 


0d aaron on 


UP-TO-DATE 
‘AnD USEFUL 


Pen or Pencil 
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Free—Six Big Issues of 
Investing for Profit 


if you will simply send me your 
name. Special Introductory FREE 


Offer. 


Six fine Month 


Issues— 


each worth $10 to $100 to you. 


How much do you know about the Science of Investment? 
Earning Power of your money? 
and Earning Power of your money? 


Why you should get Investing for 
Profit: Only one man in a thousand 
knows the difference between the rental 
power and the earning power of his 
money. Few men know the underlying 
principles of incorporation. Not one 
wage earner in 10,000 knows how to in- 
vest his savings for profit, so he accepts 
a paltry 2% or 3% from his bank, while 
this same bank often earns from 10% to 
30% or more on his money—or he does 
not know the science of investing and 
loses his all. 

Russell Sage said: ““There is a common fallacy 
that, while for legal advice we go to lawyers, and 
for medical advice we go to physicians, and for 
the construction of a great work, to engineers— 
financing is everybody's business. As a matter 
of fact, if is the most profound and complicated 
of them all. 

So let me give you just a glimpse of the valu- 
able investment information you will get in my 
six big issues, "The Little Schoolmaster of the 
Science of Investment,” a guide to money-making: 
The Science of Investment Capital Is Looking for Job. 
Te feat evnch of the The REAL Taming’ Power of 


How to Fudge » Business Enter 


Where New Capital Pat Inte « 
att ng At 


‘Wait till you see a good thing—but don't wait 
till everyone sees it. You will then be too late. 
Never was a time more auspicious for a public 
campaign of education on the logic of true invest- 
ment. A revolution in the financial world is now 
going on—to the profit of the small investor. 

You are now face to face with your oppor- 
tunity—if you have the courage to enter the open 
gate to the road of fortune. 

I believe you will find much interest in read- 
ing my six issues of Investing for Profit. From 


Do you know the Real 


What is the difference between the Rental Power 
Do you know how $100 grows into $2007 


cover to cover it contains the fundamental princi 
ples of investment it has taken a lifetime to gather 
—from my own experience and from every avail- 
able authoritative original source of information, 


If You Can Save $5 a Month or More 


Don’t invest a dollar in anything anywhere 
until you have read my wonderful magazine. 
Investing for Profit is for the man who intends 
to invest any money, however small, or who can 
save $5 or more per month, but who has not as 
yet learned the art of investing for profit. Learn 
how $100 grows into $2200. 


Use This Coupon for the Six Issues and 
Financial Advice FREE 


If you know how to invest your savings—if you know 
all abott the’ proponitign im which, You are about. to tne 
Butit’you don 

in your mind 
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So sign and mail this coupon now. Get “Investing for 
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Trailing list for Free Financial Advice. Don't put a 
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Sign and mail this coupon at onc 


. L. BARBER, Publisher, Chicago 


L. BARBER, Publisher 
20A W. Jackson Blvd. Chicago 
‘Pleage send me FREE “Investing for 


Profit” for six months. Put me on your 
failing list for Froe Advice oa Investments, 
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curacy, Simply load with 20 B. B. shot, then 
‘the trigger. . Nothing to explode — abso- 
Ritely harmless and safe, “Remember, it is not 
a. mere toy, but the same size and shape asa 


Reig Aira Scare telat 
INVISIBLE INK Leta INK 
oa ey ee amet 
Pp tay Bra Si 
=a aak 


each of 
which flasives, at cor- 
rect, intervals, from 


‘ina Armmusition, ier three for 40e,.or'a Hest 
hive tor 31.50 postpaid.” Extra’ tire Besta ey gooe gece teet oh 


N. CLARK STREET, CHICAGO 


Mobiloils 


A grade for each type of motor 


routes airman evi omelet 
Eee ie Se ctataes 


‘When writing to Advertisers please mention Popular Science Monthly 


Popular Science Monthly 143 
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‘ OR the first time in the History of Aviation, a Practical and 


Efficient Correspondence Course is waiting for you under the 
direction of Qualified Aviators and Aefoplane Builders, and a Special Offer 


of Great Importance is yours, if you will send the coupon at once. 
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obscure mechanics with less opportunity than you have today with this wonderful Course in Practi- 


Aeronautics, Now is the time to rise with the tide that means to you both fame and fortune, 


Earn $50 to $500 a Week! 


Today there is a great demand for men in all branches of 
Aviation, Experts in Aeronautics command tren 
dous salaries. Government Branches, Aero Soc 
ties, Aeroplane Builders, Repair Shops and others 
are clamoring for trained men, 
We prepare y mail in for flying—at 
home—in spare time to fill any of these position 
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Mechanics 


The World Over 


find in Brown & Sharpe Tools the 
reliable means of keeping an accu- 
rate check on their important work. 
You, too, 
Whether Toolmaker, Machinist, 
Manufacturer or Experimenter, 
will find in this extensivi 

year old line of machinists’ tools the 
accuracy, reliability and handiness 
‘you demand. 


Send for Catalog 27 TODAY. It’s 
interesting, instructive and FREE. 


Brown & Sharpe Mfg. Co. 
Providence, R.L, U.S.A. 


| ASBESTOS 


‘We are miners and shippers of Crude Asbestos in 
any quantity. We produce all grades at our world 
famous Bell Asbestos Mines, in Canada. We also 
card fibres, spin yarns, weave cloths, and make all 
sorts of Asbestos products. 

For anything you want in Asbestos, turn to 

KEASBEY, & MATTISON COMPANY, 
‘Dept. S-4, AMBLER, PENNA., U, 
Owners of the world’s largest Asbestos Mines. 


‘ Tool Cases 


for Machinists and Tool 
Makers, none better; seven- 
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Veeder Mfg. Co. 
44 Sargeant Street Full Size 
Hartford, Conn. $1.25 
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2 to 22 H-P. 
Foroperating belted machinery, eleva- 
tors, ump, bone ils feed grinders, 
cream separators, crushers, mills, 
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How Experts 
Insure 
Accuracy 


Fine mechanical work must be 
laid out accurately and accurately 
checked up as work progresses, In 
the finest shops in the world, me- 
chanics maintain accuracy by using 


Starrett 
Tools 


The 2100 styles and sizes in this 
line include tools for every practical 
requirement in laying out and meas- 


uring mechanical work. 


The micrometer shown above is the 
No.3, one inch size, with ratchet stop, 
lock nut, and decimal equivalents. 

Send for free catalog No. 21W 
describing the full line. 


THE L. S. STARRETT is 


‘THE WORLD'S GREATEST 
TOOL MAKERS 
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When you thread pipe 
do it the easiest way— 


STER 


BULL-DOG DIE STOCKS 


Don't waste your time tinkering with studs and bushings. Use the 
simplified Bull-Dog—the tool with the perfected lever control. The dies 
open and close and reset to size at the twist of a lever. The guides, 
lever operated, center the pipe automatically. There’s not a loose part, 
set-screw, stud or bushing to bother you. 


Better write today for a catalog of Bull-Dog Tools—ask for List 29. 


The Oster Manufa Co., 
2180 East 61st Street, Cleveland, Ohio 


““RED DEVIL” GLASS CUTTERS 
Gh id Expeni 


SMITH & HEMENWAY CO., Inc. 
126 Coit Stewet, Irvington, N. 3. 


certainly be interested in this new ; 
caualog. (Our No. a) ARMSTRONG TOOLS 


of CONSTANT SERVICE 


Consaiae a fund of information that will be 
of considerable value to linemen, electri- ‘These tools are the result of years of constant 
cians, the dealer, jobber, telephone, telegraph study and’ experimenting. They” are. perfect “yet 
and electric light and power companies. contehy iia The nk ae eee, 
All tools illustrated, described and priced Have You @ Set in Your Kit? 

in a clear manner. It is for free distribu- 


Our catalog tells the rest of this interests 
tion, Don't hesitate to ask for a copy. story, send for it to-day 


Mathias Klein & Sons, Mfrs, Canal Sta.3, hi || THE ARMSTRONG MEG. co. 


337 Knowlton Street - Bridgeport, Conn. 
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True ie any position‘; 


SyAN NKE. EE No. 93a 


ass ca rN 
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Because each side, the end and bottom 


machined at right angles, 
the “Yankee” Bench Vise No. 1993 
used as a jig for special work on dril 
Round or irregularly shaped work c 
drilled or carried through various op 


“Yankee” Vise No. 1993 


Wi sional Base Price, $6.50 


Bailey Iron Planes 


Tron Planes have been in use for 


“Bailey” ; a 
are the recogniz 


nearly fifty years, and 
standard for Pla 


& LEVEL CO., which carry with them a 
GUARANTEE backed by = Company, that 
has been manufacturing Carpenters’ and 
Mechanics’ tools for over half a century. 


For Sale by all Hardware Dealers. 


STANLEY Rue & Lever Co. 
New Britain. Conn. U.S. 


y 
have made 
synonym for gr 


Simonds Manufacturing Co. 
Fitchburg, Mass. 
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artain of fre,many a reconnalmance dis- 
batch, i today taking leibe, ome form 
En aturdy litte Coronas, carried from point 
fo point asthe lines of baie change, 


—fold it up 
—take it with you 
—typewrite anywhere 


CORON 


The Personal Writing Machine 


Countless Coronas are in daily use in many 
sectors of the great battle-fields. Their ready 
portability, made possible by their light weight 
and compactness, appeals alike to the officer 
whose orders must be legible and to thewar cor- 
respondent who today 1s contributing history. 


* The same qualities of convenience and depend- 


ability which mark Corona for the service of war, 
establish it securely in the broader development 
of the arts of peace. Not a mere writing machine, 
but a machine for your individual use—because 
you can take it with you anywhere. Corona 
folds for travel and weighs but six pounds—can 
be carried in one hand from room to room or from 
office to home, or used on train or steamer or in 
the wilderness camp. 

Complete with neat black case, Corona costs fifty dollars. 
Our klet No. 26—‘*The Personal Touch in Typing’” 
—tells about it; and a copy is yours for the asking. 
CORONA TYPEWRITER CO., GROTON, N. Y. 
NEW YORE FRANCISCO 
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Chesterfield 


CIGARETTES 
of IMPORTED and DOMESTIC tobaccos — Blended 


Mild? Sure! | 
—yet they “Satisfy” | 
| 


Here’s a cigarette, Chesterfield, that is 
mild, yes. But they do something never 


ans when you light your first’ Che: te 


Lggette My a, ee, | 
20 for 10¢ 4 
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| Kodak, as you 20 


EASTMAN KODAK CO., Rocuesrer, N. Y., The Kodak City 


